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" ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 61
[FRL-3657-4]
RIN 2060-AC47

Natlonal Emission Standards for
Hazardous Alr Pollutants;
Radionuclides |

'AGENCY: Environmental Protection
Agency [EPA]L

ACTION: Final rule and notice of
reconsideration.

SUMMARY: This final rule announces the
Administrator’s final decisions on
National Emission Standards for
Hazardous Air Pollutants (NESHAPs)
under section 112 of the Clean Air Act
-for emigsions of radionuclides from the
following source categories: DOE
Facilities. Licensees of the Nuclear
egulatory Commission and Non-DOE
ederal Facilities, Uranium Fuel Cycle
o Facilities, Elemental Phosphorus Plants,
- Coal-Fired Boilers, High-level Nuclear
Waste Disposal Facilities,
Phosphogypsum Stacks, Underground
- and Surface Uranium Mines, and the
operation and disposal of Uranium Mill
Tailings Piles, The final rule also

responds to the major public comments

"'on the March 7, 1988 proposed decisions

. for these categories {54 FR 9612). EPA is
conducting this rulemaking pursuant to a
voluntary remand and a schedule issued
by the U.S. Court of Appeals for the D.C.
Circuit which requires final action by
October 31, 1989. In addition EPA is
granting a reconsideration of the
standards of 40 CFR part 61, subpart I

. concerning emissions from facilities
licensed by the Nuclear Regulatory

 Commission, with respect to the issues

. of duplicative regulation and possible

effects on medical treatment.

DATES: Effective Date: December 15,
1989, Subpart I is stayed until March 15,
1980, Comments on subpart I may be

"+ ' submitted on or before February 13,

1980, The incorporation by reference of
certain publications listed in the
regulations is approved by the Director
of the Federal Register as of December
15, 1989. Under section 307(b){1} of the
CAA, judicial review of decisions under
section 112 is available only by filing a
pelition for review in the United States
Court of Appeals for the District of
Columbia Circuit within 60 days of
foday's publication of these rules. Under
section 307(b)(2) of the CAA, the

requirements that are the sub)ect of
today’s notice may not be challenged

. later in civil or criminal proceedings

brought by EPA to enforce these
requirements,

_ ADDRESS: Comments on subpart I should
" be submitted (in duphcate if possible)
to: Central Docket (A-130), '
Environmental Protection Agency, Attn:
Docket No. A-79-11, Washington, DC
20460.

FOR FURTHER INFORMATION CONTACT‘
James M. Hardin, Environmental
Standards Branch, Criteria and

Standards Division (ANR—460), Office of ‘

Radiation Programs, Environmental
Protection Agency, Washington DC
20460, (202) 475-9610.

. . SUPPLEMENTARY INFORMATION: -

Motion for Reconsideration

For any party who wishes to present

new information to EPA, regarding the .
appropriateness of these rules, a Petition
for Reconsideration may be filed under
section 307(d}(7)(B)..

Docket

The rulemaking record is contained in
Docket No. A-79-11 and contains
information considered in determining
health effects, listing radionuclides as
hazardous air pollutants, and setting
standards. It also contains all comments
received from the public during the
comment period. This docket is
available for public inspection and
copying between 8:00 a.m. and 3:00 p.m.
on weekdays. A reasonable fee may be
charged for copying.

A single copy of the Background
Information Document and Economic
Assessment (which, combined, form the
final Environmental Impact Statement
(EIS)) have been placed in the docket.
Other documents available include: A
Guide for Determining Compliance with
the Clean Air Act Standards for
Radionuclide Emissions from NRC-
Licensed and Non-DOE Federal
Facilities (October 1989); Procedures
Approved for Demonstrating
Compliance with 40 CFR part 61,
subpart I (October 1989); and User's
Guide for the COMPLY Code (October
1989). Copies of these documents may
be obtained by writing to: Director,
Criteria and Standards Division (ANR~
460), Office of Radiation Programs,
Environmental Protection Agency,

Washington, DC 20460.
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1. Definitions
A. Terms

Act1v1ty—-—The amount of a radioactive
material, It is a measure of the
transformation rate of radioactive nuclei
at a given time. The customary unit of
activity, the curie, is 3.7 X10° nuclear
transformations per second.

Agreement Staté—Any state with
which the Nuclear Regulatory
Commission or the former Atomic
Energy Commission has entered into an
effective agreement under subsection
274(b) of the Atomic Energy Act. -

Annualized Cost—A stream of annual
payments for a determined time period,
equal in value to a one-time payment
based on a selected rate of interest.

By-product Material-—Any radioactive
material {except source material and
special nuclear material) yielded in or

‘made radioactive by exposure to the

radiatxon incident to the process of
unhzmg special nuclear ‘
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material and wastes from the processmg

of ores primarily to recover their source
material content.

Dose Standard—A regulatory
standard that requires a regiﬂated

. facility to limit its emissions to the level-

necessary to ensure that no individual 7
receives an effective dose equivalent

- greater than the specified level.

Effective Dose Equivalent (EDE}—The -
sum of the risk-weighted organ dese .. -

equivalent commitments. The effective
dose equivalent has the same risk (for"

the model used to derive the weighting o
factors) as a uniform dose equivalent to. .
all organs and tissues, For the purposes .

" of these standards, “effective dase

equivalent” means the result of the
calculation nsed to determine the dose-
equivalent to the whole body, by taking
into account the specific organs .-

receiving radiation, the dose each organ .’

receives, and the risk per unit dose to
that organ. A description of the -

weighting factors used in the calculation B

of the EDE is described in detail in the
Interndtional Commission on

" Radiological Protection’s Pubhcatmn

No. 28, Pergamen Press, New Yerk
(1982).

Flux standard—-A. regulatory staneard .
» EIA—The Economic Impact Assessment

. prepared in support of this rulemakmg :

that limits the amount of radon that can
emanate per square meter of regulated -
material per c=econd averaged overa
single source.

Half-Life—The time in which half the
atoms of a particular radioactive
substance transform, or decay, | to-
another nuclear form., L

Incidence~This term denotes the
predicted number of fatal cancers'in a

-population from exposure to a pollutant.

Other health effects (non-fatal cancers,
genetic, and developmental] are noted
separately.

-Maximum Individual Risk—The :
maxnnum additional cancer risk of a.
person due to exposure to an emitted
pollutant for a 70-year lifetime. :

Pathway—A way that radiomuclides

_might contarninate the environment or :

reach people, e.g. air, water, food. - _
Radionirclide—A type of atom which

- spontanéously undergoes radxoactwe L

decay.’
Source Term—The amount of
radicactive material emitted to the

_“atmosphere from a source, either
- estimated, measured or reported, that is

used in therisk assessment.

‘Transuranic—An element with an
atomic number greater than the atomic
number of uranium.

uranium fusl, generation of electricity by -
a hght-water-cooled nuclear power plant
usmg uranium fuel and reprocessmg of

" CFR— Code of Federal Regula‘uons
" BID—The Background Information -

spent uranium fuel to the extent th,at
these directly support the produc’uon of

- electrical power for public use utilizing -

nuciear energy. This definition does not -
include mining operations, operations at
waste disposal sites, transportation of

. any radioactive material in support of

these operations, or the reuse of
recovered non-uranium special nuclear

and by-product materials from the cycle. -

B. Acronyms-
_ AEA~-Atomic Energy Act 42 U S.C.

2011 et seq.

" ALARA—As low as reasanably

- achievable , c
AMC—American Mmmg Congress
ANPR—Advanced. Notice of Proposed

Rulemaking.

CAA—The Clean Air Act 42US.C. 7401 f

et seq.

CAP-88—Clean Air Act Assessment
"Package-1988 . B

CERCLA—~Comprehensive -

" Environmental Response = - )
Compensation and Llabﬂlfy Aet 42
U.S.C. 9601 et seq. -

- Document prepared in support of tfue
-rulemaking {Velume 1 of the EIS)-".

(Volume 2 of the EIS) -
EIS—Environmental Impact Statement

* DOE—United States Department of

Energy

: EDF——-Envu’onmental Defense Fund :

EPA—United States Envu‘onmentaI
Protection Agency .

HLW—High-Level Radmactlve ’W aste’

ICRP—International Commission on
Radiological Protection -

MSHA—Mine Safety and HeaIth
Administration

" mrem--millirem, 1 >é10-3 rem .
NAAQSa-NatmnaI Ambient Alr Quality

Standards
NESHAP-—Natmnal Emlssxon Standard
for Hazardous Air’ Pollutants

- {NCRP—National Council on Radiation -

Protection and Measurements

i ,YNRC—Umted States. Nuclear Regulatory'

Commissien

NRDC—Natural | Resaurces Defense

Council, Ine. .

- - pCi—picocurie, I><10 Yourie -
. UFC—Uranium Fuel Cycle

UMTRCA—Uranium Mill Taxhngs
- Radiation Control Act of 1978, 42
: USC 7901, efseq ’

LI EPA NESHAPs Pmmy

- Uranium Fael Cyc}e—The operatmns
of mllhng of uranium ore, chemical-

conversion of uranium, isotopic . - -
" enrichment of uranium, fabrication of

This section provides a descmptlon of

the EPA’s approach for the protection of -

public health under section 112.In -~ -

- protecting public health with an ample

‘margin of safety under section 112, EPA -
strives to provide maximum feasible
protéction against risks to health from

'-; hazardous air poﬂutents by (1)

pro tectmg the greatest pumber of -
persons possible to'an individual
lifetime risk level no higher than
approximately 1 in 1 million and {2}
hmltmg to no higher than approxlmately

"1 in 10 thousand the maximum

estimated risk that a person living near.

a plant would have if he or she were =

exposed to the emitted pollutant for 70

. years, Implementation of these goals is

by means of a iwo-step standard-setting’

" approach, with an analytical first step to

determine an “acceptable tisk” that

- considers all health information,

including risk estimation uncertainty, -

. .and includes a presumptive limit on,

maximum individual lifetime risk (MIR)
of approximately 1 in 10 thousand. A

second step follows in which the actual.
stanuard ig sef at a level that provides -

_ - “an’'ample margin of safety” in-
. ~consideration of all health information,”

including the number 6f persons attisk

- levels higher than approximately1in1 "

million, as vwell as other relevant factors

- including costs and economic impacts, - :
-technological feasibility, and other - -~
- factors relevant to each particular

decision, Applymg this approach to. the

-radionuclide source categomes jied
“today’s notice results in controls that

protect over 90 percent of the persons

- . within 80 kilometers (km) of these
- sources at risk levels no higher than

approximately 1in 1 million. v
A principle that accompanies these .

numerical goals is that the state of the

art of risk assessment does not enable

-niumerical risk estimates to.be made - o
_ with comparable confidence. Therefore, -
" . judgment must be used in deciding how

numerical risk estimates are considered

- with respect to-these goals. As = -
- discussed below, uncertainties arising .

from such factors-as the lack of
knowledge about the bielogy of cancer
caugation and gaps in data must be

- weighed along with other publie health

conmderahons Many of the factors are

_not the same for different pollutants, or .
-for different source categones

A, Baukgraund E ol
On March 7, 1949, EPA proposed

- . decisions on sfandards under section - -
112 for twelve source categories of ,
-radionuclides. A principal aspect of the

" -proposal, and the basis for the proposed

decisions on.the source categories, were '

- four proposed approaches for decisions
. under section 112 as mandated by the -

D.C. Circuit's decision in NRDC Vi EPA

'824 F 2d'at 1146 {1987} {the Vinyl
* Chloride decision}. The Viriy? C‘fr]ana‘e
- decision required the Administratorto -
~ exercise his judgment under section 112 -

,m two steps first, a determination of a

“safe” or acceptable level of nsk
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considering only health factors, followed
by a second step to set a standard that
provides an “ample margin of safety”, in
which coats, feasibility, and other
relevant factors in addition to health
may be considered.

The four proposed approaches were
designed to provide for consideration of
a variety of health risk measures and -
information in the first step analysis
under the Viny! Chloride decision—the
determination of “acceptable risk.”

Included in the alternative approaches
were three that consider only a single
health risk measure in the first step: (1)
Approach B, which considers only total
cancer incidence with 1 case per year as
the limit for acceptability; (2) Approach
C, which considers only the maximum
individual risk (“MIR") with a limit of 1
in 10 thousand for acceptability; and (3)
Approach D, which considers only the
maximum individual risk with 1in 1
million as the limit. The fourth approach,

~ Approach A, was a case-by-case

approach that considers all health risk
measures, the uncertainties associated
with them, and other health information.

In the second step, setting an “ample
margin of safety", each of the four
approaches considers all health risk and’
other information, uncertainties
associated with the health estimates, as
well as costs, feasibility, and other
factors which may be relevant in

. particular cases. The proposal solicited

comment on each of the approaches for
implementing the Vinyl Chloride
decision. The Agency received many
public comments on the approaches

- from citizen's groups, companies and

industry trade groups, state and local
governments, and individuals.

' B. General NESHAP Policy

Considerations

The purpose of this section is to
discuss the appropriate criteria for
determining an “acceptable risk” and an

“ample margin of safety”. In its
determination, EPA will congider
measures of health risk, and limitations
and uncertainties of the risk estimation
methods and basic data. A discussion of
these factors follows. The framework
adopted in this proceeding has already
been selected in the Benzene NESHAP
and will also become the policies for

. decisions on future NESHAPs but will
" not apply to other Agency programs or
- other sections of the Clean Air Act.

1. Selection of Approach

Based on the comments and the
record developed in the rulemaking,
EPA selected an approach announced in
the notice on benzene standards
published on September 14, 1989 {54 FR
88044), based on Approaches A and C

but also mcorporatmg conSIderatlon of

incidence from Approach B and.
consideration of health protection for
the general population on the order of 1
in 1 million from Approach D. Thus, in
the first step of the Vinyl Chloride
inquiry, EPA will consider the extent of
the estimated risk were an individual
exposed to the maximum level of a
pollutant for a lifetime. The EPA will
generally presume that if the risk to that
individual is no higher than
approximately 1 in 10 thousand, that
risk level is considered acceptable and

EPA then considers the other health and .

risk factors to complete an overall -
judgment on acceptability. The
presumptive level provides a benchmark
for judging the acceptability of
maximum individual risk, but does not
constitute a rigid line for making that
determination. = .

The Agency recognizes that
consideration of maximum individual
risk-—the maximum estimated risk of
contracting cancer following a lifetime
of exposure to the emitted pollutant—
must take into account the strengths and
weaknesses of this measure of risk. It is
estimated based on the assumption of
coentinuous exposure for 24 hours per
day for 70 years. As such, it does not
necessarily reflect the true risk, but
dlsplays a conservative risk level which
is an upperbound that is unlikely to be
exceeded. The Administrator believes
that an MIR of approximately 1 in 10
thousand should ordinarily be the upper
end of the range of acceptability. As
risks increase above this benchmark,
they become presumptively less
acceptable under section 112. They then

.would be weighed with the other health

-

risk measures and information in
making an overall judgment on
acceptability. Or, the Agency may find,
in a particular case, that a risk that
includes MIR less than the
presdmptively acceptable level is
unacceptable in the light of other health
risk factors. ‘

In establishing a presumption for MIR,
rather than a rigid line for acceptability,
the Agency intends to weigh it with a
series of other health measures and
factors. These include the overall
incidence of cancer or other serious
health effects within the exposed
population, the numbers of persons
exposed within each individual lifetime
risk range and associated incidence
within a radius around facilities, the
science policy assumptions and
estimation uncertainties associated with
the risk measures, weight of the
scientific evidence for human health
effects, and other quantified or
unquantified health effects.

'I’he EPA also consxders incidence to
be an important measure of the health
risk to the exposed population.
Incidence measures the extent of health
risk to the exposed population as a --
whole, by providing an estimate of the
occurrence of cancer or other serious
health effects in the exposed populatxon :
The EPA believes that even if the MIR is

.low, the overall risk may be
. unacceptable if significant numbers of

persons are exposed to a hazardous air .
pollutant, resulting in a significant: . .
estimated incidence. Consideration of
this factor would not be reduced to a
specific limit or range, such as the 1 case
per year limit included in proposed
Approach B, but estimated incidence
would be weighed along with other
health risk information in judging
acceptability. :

The limitation of MIR and mcldence
are put into perspective by considering
how these risks are distributed within
the exposed population. This
information includes both individual
risk, including the number of persons
exposed within each risk range, as well
as the incidence associated with the
persons exposed within each risk range.
In this manner, the distribution provides
an array of information on individual
risk and incidence for the exposed
population.

Particular attention will also be
accorded to the weight of evidence

presented in the risk assessment of

potential human carcinogenicity or other
health effects of a pollutant. While the
same numerical risk- may be estimated
for an exposure to a pollutant judged to
be a known human carcinogen, and to a
pollutant considered a possible human
carcinogen based on limited animal test
data, the same weight cannot be
accorded to both estimates. In
considering the potential public health
effects of the two pollutants, the
Agency's judgment on acceptability,
including the MIR, will be influenced by
the greater weight of evidence for the

- known human carcinogen.

In the Vinyl Chloride decision, the
Administrator is directed to determine a
“safe” or “acceptable” risk level, based
on a judgment of “what risks are
acceptable in the world in which we
live.” 824 F.2d at 1165. To aid in this
inquiry, the Agency compiled and
presented a “Survey of Societal Risk” in
its March 1989 proposal (54 FR 9621-22).
As degcribed there, the survey
developed information to place risk -
estimates in perspective and to provide
background and context for the
Administrator’s judgment on the’
acceptability of risks “in the world in

. which we live.” Individual rigk levels in
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the survey ranged from 10"t to 10"" (that
-is, the lifetime risk of premature death

ranged from 1in 16 to 1 in 10 million};,

and incidence levels ranged from less

than 1 case per year to éstimates as high™

as 5,000 to 20,000 cases/year. Everyday
risks include risks from natural

" background radiation as well as risks

from home accidents. Natural -

background radiation {excluding radon)

at sea level creates individual lifetime
cancer risks in the range of 3 in 1,000

" and an estimated 10,000 cancer cases
-per year. Naturally cccurring radon in-
homes poses an additional source of
radiation risk, and these risks can be as
high as 1 in 100 to 1 in 10. EPA estimates
that this causes an estimated 8,000 to
40,000 cancer cases per year. In the U.S,,
dgccidents, natural disasters, and rare
diseases pose individual risks of death
from 1 in 10,000 (e.g., tripping and falling
which cause approximately 470 deaths’

- per year) fo 1 in 10,000,000 {e.g.. rabies,

" which causes an average of 1.5 deaths -
per year).

. Judgments on risks have also spanned'
‘d broad range of risk levels. The NCRP,
following recommendations of the.
International Commissionon -~
Radiological Protection, has .

. recommended that maximum individual

exposures from non-medical, manmade

radiation be limited to an amount -
corresponding to risks of 3 in 1,000. It i is
important to note that the -
recommendations of nationat and

7. -international bodies are coupled with

recommendations that radiation doses

“should be “as low as reasonably -
achievable” (ALARA). The -

_implementation of ALARA requires a

- site-specific consideration of the cost

" effectiveness of controls that could be
added to reduce radiation doses. -

The EPA concluded from the survey

" that no specific factor in isolation could
be identified as defining acceptability -
under all circumstances, and that the
acceptability of a risk depends on

consideration of a variety of factors and -

conditions. However, the presumptlve N
level established for MIR of
approximately 1 in 10 thousand is within
the range for individual risk in the
survey, and provides health protection
ata leveI lower than many other risks
common “in the world in which we
live.” And, this presumphve level also’
comports with many previous health
risk decisions by EPA premisedon - -
controlling maximum individual risks to
approxxmately 1 m 10 thousand and
below.

-In today s declsxons, EPA is using ihls
approach based on the judgment that -
the first step judgmeént on acceptability -
cannot be reduced to any single factor.

The EPA beheves that the level of the
MIR, the distribution of risks in the ~
exposed population, incidence, the
science policy assumptions and - .
uncertainties associated with the risk -
measures, and the weight of evidence

. that a pollutant is harmful to health are
all important factors to be considered in .

the acceptability judgment. The EPA
concluded that this approach best
incorporates all vital health information

_and enables the Agency to weigh it

appropriately in making a judgment. In

- contrast, the single measure Approaches

B; C, and D, while providing simple
decisionmaking criteria, provide an

“incomplete set of health informaticn for

decisions under section 112. The
Administrator believes that the .

acceptability of risk under section 112 s

best judged on the basis of a broad set

of health risk measures and information. ..

As applied in practice, the EPA’s ]
approach is more pretective of public
health than any single factor approach.
In the case of the radionuclide sources
regulated here, more than 90 percent of .
the population living within 80 km ..~
would be exposed to risksno greater

* than approximately 1 in 1 million and,
- the total number of cases of death or

disease estimated to result would be .

«kept low.

. Under the tW0~step process speciﬁﬁd

_in the Vinyl Chloride demsmn, the
. second step determinés an “ample
margin of safety,” the level at which the -

standard is set. This is the imporiant

- step of the standard-setting process at

which the actual level of public health
protection is established. The first siep
consideration of acceptability is only a’
stariing point for the analysis, in which
a ceiling for the ultimate standard is set.
The standard set at the second step is’
the legally enforceable Hmit that must
be met by a regulated facility. -

Even though the risks judged :
“acceptable” by EPA in the first step of

. the Vinyl Chloride inquiry are ‘aiready-
- low, the second step of thet mquzry, o

determmmg an “ample margin of

safety,” again includes consideration of
all of the health factors, and whether to .
. reduce the risks even further. In the

second step, EPA strives to provide
protection to the greatest number of
persons pessible to-an individual -
lifetime risk level no higher than
approximately 1 in 1 million. In the -

" ample margin decision, the Agency
- again considers all of the health risk and

other health informatien considered in -

the first step. Beyond that information, - -

additional factors relating to the

appropriate level of control will alsc be -
considered, including costs and
economic impacts of controls,

ps

- within the meaning of section 112(a)(1).’

technologxcal feasﬂ)ﬂlty, uncerfamttes, S
and any otherrelevant factors. Afier

" considering all of these factors; the
. Agency will establish the standard at a
~ level that provides-an ‘ample margin of -

safety to protect the public health, as .

. required by section $12. The Agency

terms. its apprsach the mulﬁfactor'
approach.” "~ e

" 2.Format of Standands

‘The fer’nat of the. standards for the

.. various source cafegories varies
- because of the differing properties of the

sources and the radionuclides they emit,
Area sources emitting radon are best
monitored by flux meeasurements. Thus,

; flux standards are most appropriate. For
- other categories, mixtures of ,

- radionuclides are best related to public

- health through the use of the concept of
‘dose. EPA has promulgated dose '

standards to limit emissions in those"

“cases-where it is appropriate. Where a -
_ single radionuclide is emitted or a single
- radionuclide emission limit would serve .

to limit all othiers, EPA has promulgated
an emission limit for that radionuclide,
All standards inclode releases from

- accidents and accidental releasescan . -

result in a violation of the standard.

- Howeyer, releases from accidents shall -

not be considered when detérmining -
whether or not a facility should be
granted permission to coastrict or .
modify under §§ 61.07.and 61.08.-
Releases that are not routine but are -
more hkely than not 1o occur are -

- included i determining’ whether such

approval shall be granted.” - .

Plants are required to monitor ’ihell'
operations continucusly and keep
records of the resulis of their momtormg

- onsite for five years. Plant owners will

have to certify o a'semiannusl basis -
that no changes in operations that

- would require new testing have .~ *
- occurred. Although the report is based
. on 4 calendar year, the efmission limit

applies to any year,-i.e. any penod of 32
consecutive months _ .

TIl. Historical Backgmmd of

Radignuclide NESHAPs

‘On December 27, 1978, EPA listed
radionuclides as & hazardous air’
pollutant under section 112 of the CAA
{44 FR 76738, December 27, 1979). EPA
‘determined-that radionuclides are a
known cause of cencer and genetic

' . damage and that radionuclides cause or

contribute to air pollution that may :
reasonably be anticipated to resultinan

Jncrease in mortality or an increase in -

serious irreversible or incapacitating

-reversible illness, and therefore

constitute a hazardous air pollutant
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EPA then determined that radionuclides
presented a risk warranting regulation
under Section 112, and listed the

pollutant under that section. Once listed,

radionuclides became subject to the
requirement of section 112(b)(1)(B) that
EPA establish National Emission
Standards for Hazardous Air Pollutants
(NESHAPs) at a “level which (in the
judgment of the Administrator) provides
an ample margin of safety to protect the
public health from such hazardous air
pollutant,” or find that they are not
hazardous and delist them.

On April 6, 1983, EPA proposed
standards regulating radionuclide
emissions from four source categories:
(1) Elemental phosphorus plants, (2)
DOE facilities, {3) NRC-licensed
facilities and non-DOE federal facilities
(NRC-licensees), and (4) underground .
uranium mines. The Agency
simultaneously proposed decisions not
to regulate several other categories: (1)
Coal-fired boilers, (2) the phosphate
industry, (3) other extraction industries,
~ {4) uranium fuel cycle facilities, (5)

uranium mill tailings, (6) high level
radioactive waste facilities, and (7} low
energy accelerators (48 FR 15076, April
6, 1983). In February 1984, the Sierra
Club filed suit in the U.S, District Court
for the Northern District of California to
compel EPA to take final action on the
proposed standards. Sierra Club v.
Ruckelshaus, No. 84-0656. EPA was
subsequently ordered by the Court to
promulgate final standards or make a
finding that radionuclides are not
hazardous air pollutants and dehst
them.

In October 1984, EPA withdrew the
proposed emission standards for
elemental phosphorus plants, DOE
facilities, and NRC licensees, fmdmg
that the control practices already in
effect for those categories protected the
public from exposure to radionuclides
with an ample margin of safety. EPA,
therefore, concluded that no additional
requirements were necessary (49 FR
43908, October 31, 1984). In the notice,
EPA also withdrew proposed standards
for underground uranium mines but
stated its intention to promulgate a
different standard for that category and
simultancously published an Advance
Notice of Proposed Rulemaking (ANPR)
for radon-222 emissions from
underground uranium mines to solicit
additional information on control
methods, EPA also published an ANPR
for radon-222 emissions from licensed
uranium mills, EPA affirmed its decision
not to regulate the other categories:
coal-fired boilers, the phosphate
industry, other extraction industries,
uranium fuel cycle facilities, and high

level radxoactwe waste. The Agency
also decided to study further the
category of phosphogypsum stacks to
determine the need for a standard.

On December 11, 1984, the U.S.
District Court for the Northern District
of California found EPA in contempt of
its order to promulgate final standards
and again directed that EPA issue final
radionuclide emission standards for the
original four categories or make a
finding that radionuclides are not
hazardous air pollutants. EPA complied

-with the court order by promulgatmg

standards for radionuclides emissions

from elemental phosphorus plants, DOE .

facilities, and NRC-licensees (50 FR
7280, February 6, 1985) and a work.
practice standard for radon-222
emissions from underground uranium
mines (50 FR 15385, April 17, 1985). On
September 24, 1986, EPA promulgated a
final rule regulating radon-222 emissions
from licensed uranium mill processing
sites by establishing work practices for
new tailings (51 FR 34056, September 24,
1986).

The Environmental Defense Fund
(EDF), the Natural Resources Defense
Council (NRDC), apd the Sierra Club
filed petitions for review of the October
1984 withdrawals and final decisions
not to regulate, the February 1985
standards for the three source categories
and the April 1985 standard for
underground uranium mines. The April
1985 standard for underground uranium
mines was also challenged by the
American Mining Congress (AMC). In
November 1986, AMC and EDF filed
petitions challengmg the standard for
licensed uranium mill processing sites.

On July 28, 1987, the U.S. Court of
Appeals for the D.C. Circuit remanded
to the Agency an emissjons standard for
vinyl chloride which had also been
promulgated under Section 112 of the
CAA. Natural Resources Defense
Council, Inc. v. EPA, 824 F.2d 1146 (D.C.
Cir. 1987) (Vinyl Chloride). The Court in
Vinyl Chloride concluded that the
Agency improperly considered cost and
technological feasibility without first
making a determination based

_exclusively on risk to health,

In light of that decision, EPA
concluded that the standards for
elemental phosphorus plants, DOE
facilities, NRC-licensees, and
underground uranium mines should be
reconsidered and on November 16, 1987,
moved the D.C. Circuit Court for a
voluntary remand of the challenged
decisions. EPA also agreed to reexamine
all issues raised by the parties to the
litigation. On December 8, 1987, the
Court granted EPA’s motion for
voluntary remand and established a

: tlme schedule for EPA to propose

regulatory decisions for all radionuclide .

" source categories within 180 days and -

finalize them within 360 days. On March
17, 1988, the Court granted a subsequent
EPA motion and modified the order to
require proposed regulatory decisions
by February 28, 1989 and final action by
August 31, 1989, :

" On April 1, 1988, EPA also requested a
remand for its standard for licensed
uranium mill tailings. On August 3, 1988
the Court granted EPA’s motion and put
the uranium mill tailings NESHAP on
the same schedule as the other

‘radionuclide NESHAPs.,

On March 7, 1989, EPA published a -
proposed NESHAP which described four
possible policy approaches for
regulating emissions of radionuclides.
Public hearings were held on April 10,
11, 13, and 14, 1989,

On July 14, 1989, the court granted
EPA's request for an extension until
October 31, 1989 for final action.

IV. Characterization of the Rxsks of

_ Radiation

A. Sources of Radiation’ -

Every day each person is exposed to -
radiation from a variety of natural and
manmade sources. Natural sources of

radiation include cosmic rays, radon,

and other terrestrial sources. Manmade
radiation includes medical and dental X-,
rays, fallout from above ground nuclear
weapons testing and industrial sources.

- The earth’s atmosphere-acts as a
shield to cosmic rays, absorbing much of
the radiation. People receive a higher
dose of cosmic rays at higher altitudes
because there is less atmosphere to
shield them from cosmic rays. For
example,; people living in the mountains
receive-a higher dose than people living
at sea level, and people are exposed to
even higher levels when flying in an
airplane. Terrestrial radiation comes
from the small amount of radionuclides
that are naturally present in all matter:
soil, air, food, clothes, and even our
bodies.

Radon is a radionuclide that is
produced as a radioactive decay product -
of the radium which is naturally found
in soil. Radon is always present in the. .
ambient air at levels which are
estimated to pose some health risk. In
addition, radon often gets trapped in
homes, leading to even higher estimated
health risks. EPA has issued
recommendations to homeowners for
reducing these risks.

‘This rulemaking deals with sources of
radionuglide emissions, including radon,
from industrial sources. Although the
amount of radiation dose that most -
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people receive as a result-of these.
emissions is typically lower than their -
natural background dose; the resulting
risk can still be significent. A source .-
does not present an acceptable risk -

"+ simply by bexng less than natural

- _.background. It is important to note that :
- total background radiation from all
sources, mcludmg naturally occurring
radon, results in a calculated mchvzdual
lifetime risk of fatal cancer of
approximately one in one hundred. In
most cases, litile can be done to reduce
_most of this radiation exposure which
people receive from natural background
. Industrial sources of radionuclide -
emissions in the air mclude a wide -
variety of facﬂmes, ranging from nuclear

power facilities to hospitals to uranium °

mil tailing piles. Industry vses hundreds

- of different radionuclides in solid, liquid, -

and gaseous forms, emitting different
types of radiation (alpha, beta, gamnia]
- at various energy levels. Industria] -
sources of rachonuchde emissions fall
" into two major categories. The first = .
- include industries that use radicactive
materials and have emissions as a result

of an inability to completely contain the ;

- materials they use. For example,
hospitals use radionuclides as part of
their radiology departments. Since many
of the radionuclides they use are gases,
liquids capable of evaporation, or selid~
capable of sublimation, some
radionuclides inevitably are released
into the environment. The other type of -
source is that which releases,-
radionuclides (usually radon) as an .
unintended conseguence of another °

- activity, such as mining or milling. An’

example of this is phosphogypsum -
stacks (piles). These piles of waste '
material emit radon because radium
{from which radon is produced by

radioactive decay] is found naturally in -

‘the same soils that are the source of
‘phosphate rock. - .

* B. Health Effects of Eadzatzon

The level and t; ype of hazard posed by
radmnuchdes vary, depending on such
characteristics as the radxonuchde 5
. radioactive half-life, the type of -

radiation it emits, the energy level of the

- emission(s), and its ability to )
concentrate in the body. Different
radionuclides will irradiate different

parts of the hody. causmg dxfferent iypns

‘of cancers.

_“There are three ma;or types of. long-
term health impacts from exposure to

- radiation: Cancer, hereditary effects,

- and developmental effects on fetuses

- such as mental retardation. Since there
is such a strong foundation for )
quantifying the risk of fatal cancer,

- EPA’s consideration of fatal cancersis -

the principa? health consideration iii this

- be fatal. It is assumed that there is no
" completely risk-free level of exposure |

_ or an hereditary effect has been: . '

rulemakmg Fowever, itis 1mportant to
‘note that other healih effects have also -

been considered in the: ralemaking. The
other effects are not specifically
addressed in this discussion because
none of them posé a more severe risk to-
health, In addition, risk distribution of -

health effects from radiation from most
" of the sources considered for regulation
. show that fatal cancers occur much -

more frequently tharnon-fatal cancers

- and cancers generally occur more often '

than genetic or developmental effects.-

- For sources that emit radon, no genetic

or developmental effects, and very few
non-fatal cancers are expected.

‘Numerous studies have demonstrated '

that radiaticn is a ca*cmogen Itis -
assumed that there is nc completely .
risk-free level of exposure t0 radiation
to cause cancer. Health effects from

. radiation have been observed in studies
of ocCupatlonally exposed workers and -
“of the survivors of the Hiroshima and

- Nagasaki atomic bombs. This_

information has been verified: thh o

. studiss of animals in laberatories.

However, the effects of radiation doses

- atlow levels of exposure can only be

predicted by extrapolating from the -
observed effects at higher doses since .
we do not have direct evidence of -
cancer cdusation at low exposure levels.

" -Some pollutants cause diseases that are

unique to the poliutant; for example,

- asbestos causes asbestosis. Radiation,

however, causes some of the same types
of cancers, e.g. leukemia and lung and

liver cancer, that are caused by other =
factors. Since these cancers are not .
_- uniquely associated with radiation, itis. ™
- -not posqbla to differentiate cancers - . .
. caused by radiation from other cancers.”.

- Thesecond type of effect is the-

- mduchcn of hereditary effects in - . :
descendants of exposed persons, which -

vary in degree and effect and. may even

for hereditary effects. Although

" hereditary effects have been observedin
- - experimental animals at high ddges, .

they have not been confirmed at low
doses in studies of humauns, . -
Based on extensive scientific

"evidence, EPA believes i prudent to
_ assume that carcinogens, including
radionuclides, pose a risk of health

effects even at low levels of exposure.
Based on this science policy gudgment
EPA galculates health risk estimates -

_assumning that the risk of i iricurring either

cancer or hereditary effects is linearly
proportional to the dose’received in the

relevant tissue. However, the severity of
* either effect is not related to-the amount”

of dose received. That is, once a cancer

 induced, its seventy is mdependent of

the dose. - !
“ Regarding cancer, there continues to-

* be divided opinion on how o interpolate -
. between the absence of radiation effect

at zero dose and: the observed effects of-

" ‘radiation {mostly at high doses) in order -

to estimate the most probable effects at
doses that represent small increases

- above natural background radiation.

‘Most scientists believe that available
data best support use of a linear model |
for estimating such effects. Others, -
however, believe that other models, -
which usually predict somewhat lower -
risk, provide better estimates. These

" differences of opinion have not been

resclved to date by studies of the effects -

_of radiation-in humans, the- most -
: ;mporrant of which are those of the
- survivors-of the Hiroshima and

Nagasaki atomic bombs.’

Some studies have recently been
completed, and others are now
underway to reassess radiation dose
calculations for the sirvivors of the |
Hiroshima and Nagasaki atomic bombs
and to provide improved estimates of
risk. These studies may reduce the -

: uncertamty associated with

extrapolation fiom high doses to low
doses. These studies may alsoresultin = -
an increase of the estimatedriskper -~ =
unit dose. But they will not address the
question of whether a threshold exists.
EPA is monitoring the progresa of this -
‘work and will initiate reviews of the
risks of exposure to low levels of

v radlahon upon its ccmpletmn

=G, stkAssessmﬂn.,

1. Risk Measures Cpns;derod in-

:NESHAP Pchcy

In dec:lsrmnsv on‘carncer risks from
stationary sources of hazardous air

- pollutants, the Agency has estimated

" three medsures of health risk, These are
_termed “maximim individual risk”, “risk

" distribution”, and “incidence”. Each of
‘these combines an estimate of the dan/‘ :

" ‘responge for a pollutant with estimates -
~of exposure to the paﬂuiant The

response estimmated is the pollutant- =
related ingrease in the probability- that. °

- an individual will contract fatal cancer
" in his orber lifetime. The exposure :
- estimated is the average daily exposure * =

assiming expaosure for 70-years. -

a. Maximum Individual Risk.
Individual risk is-expressed as an. -

. estimated probability, e. g1 in 100

{1079, 1 in1,000 {107, 1 in 10,000 (104"
Thus, a1X10 % individual risk isan ~
added “chance” of 1 in 1,600 of - ]
contracting fatal cancer somet!me m the

o indlvldual‘s Iifehme.
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In this discussxon. the maximum
individual lifetime risk is the maximum
additional cancer risk of any person due
to exposure to an emitted pollutant for a
70-year lifetime. The maximum
individual risk is sometimes called the
maximum exposed individual risk. This
estimate is based on the fact that the _
concentration of an emission, and the >
consequent risk, diminishes with
distance from its source. For .
radionuclide NESHAP decisions, the
practice has been to estimate exposure
according to census data on residence
locations. It has also been estimated in
some other Agency decisions as the -
maximum at the source perimeter.

The maximum individual lifetime risk
is different from average individual risk
which is sometimes estimated for
sources like public drinking water
systems or food in which the = -
concentration of a pollutant and other
factors are assumed to be equal at all
distribution locations. This.distinction is
particularly relevant when considering
the maximum risk one might find .-
acceptable from different sources..In
using the maximum individual riskin .
acceptable risk decjsions.for hazardous
air pollutants, its limitations should be
considered. Used alone, the measure
does not tell how many people may be
so affected; it relates only to the risk to
the most exposed individual(s).

b, Risk Distribution, A risk
distribution estimates how many
persons within a certain distance (e 80
km) of a source of pollutant emissions
are at what level of individual risk.
Typically, the distribution is given for

10-fold increments of individual risk.
Such a distribution provides the
decisionmaker with information on both
the individual risk level for those
exposed and the number of persons
exposed at each level. For NESHAP and
other decisions, the Agency has
examined risk distributions both as
measures of risk and to compare the ~
effects of various strategies for risk -
reductions across a source category.

In making an acceptable risk decision,
orie relevant consideration is how many
people are exposed at each risk level,

e.g. a 10~ 2rigk might be acceptable if
only one person were at that level, but .
not if 1 000 people were subject to it.
Similarly, the numbers of persons
exposed at various individual risk levels
could be an important element in
deciding on acceptable rigk. The risk -
distribation could be used in similar. .
ways to consider whether an ample
margin of safety exists. . .

¢, Incidence. Incidence is an estunate

Eopulation, rather than mdlwdual
1t is derived by multlplymg )
individual risk by the ‘estimate of the

number of persons at that level of rlsk

and summing the results over all risk
levels. This number, which provides a
lifetime population risk figure, is then
divided by 70 (years) to give an annual |
fatal cancer incidence estimate. The
incidence parameter can be used as an
estimate of impact on the entire exposed
population within a given area by _ -
totalling the incidence associated with
each increment of individual risk. -

~ Incidence can also be portrayed along

with individual risk and population
numbers in a risk distribution. Typically,
the Agency weighs incidence estimates
in conjunction with maximum individual
risk or average individual risk estimates.
Estimated incidence generally is a
particularly informative parameter when
looking at aggregate risk from a category
of like sources. One feature to take into -
account whenever it is used is its
dependence on the size of the source
category.

2. Uncertamtles in Risk Measures

Each of the three risk parameters
defined above ‘has three elements, These
are the estimated response per unit of
pollutant concentration (e.g. pCi/ li in-
air), the estimated exposure
concentration, and the estimation of the
number ahd location of the populatlon
residing in the area of the sources
(usually taken from census data). -

Uncertainties exist in estimating each
of these elements for a variety of
reasons including the fact that the
relevant data and our understanding.of
the biological events involved are not
complete. Where data gaps exist,
qualitative and quantitative -
assumptions are made based on our
present understanding of the biological -
mechanisms of cancer causation,
estimates of air dispersion, engineering
estimates, and other factors. Selection of
~ertain assumptions to be used ls'a
policy decision. The Agency has .
published guidelines covering many of .
these for both cancer risk assessment:
and exposure assessment (“Final
Guidelines for Garcinogen Risk- .. .

-Assessment,” (51 FR 33992, September .

24, 1986) and “Final Guidelines for
Estimating Exposures,” {51 FR 33042,
September 24, 1986)).

The folIowmg is a discussion of .
methods used. to calculate the three
parameters, together with a few .
examples of the uncertainties.

Risk assessment, under EPA
guidelines, takes-into account the nature'
and amount of. ev1dence that the agent
will cause the effect of concernin~
humans as well as the uncertainties: of
mterpretatlon of data and its
quantlficatlon When the toxicity data

from human studles are available, as in

~ precision in samphng,‘analysrs, or.

vthe case of radmnuchdes (whlch is a

known human carcinogen), there is less
uncertainty about the hazard of dose/
response than when the data is solely
from animal studies, Nevertheless,
important uncertaintiés enter into the
analysis even when human data is
available. Examples include the fact that
human epidemiological studies are often
retrospective and measure effects of
exposure that occufred many years in
the past. The level of exposure to the
agent at that time usually must be
estimated and cannot be verified. Also,
in certain categories of human studies,
the studies are often of workers exposed
to the pollutant. Worker populations are
not representative of the general
population with respect to age or sex.
Workers are also generally the healthier
segment of the population. These factors
can lead to over- or underestimation of
risk.

.'When data from ammal studxes are . .
used uncertainties about ‘exposure can
be experlmentally controlled, but other
uncertainties arise. Many of these o
concern the extrapolation from ‘data '
collected in aniinal tests to estimate
effects on humans. The extrapolatlon )
has to try to account for many factors, =
such as the equivalent dose forhumans
and laboratory animals given the size
differences and the potential differences
in metabolism and excretion ofa” = -
chemical pollutant. o
" In addition, uncertainties arise in’
extrapolating the observed dose/
response relationship from either
workplace or animal test exposures to.
the usually. lower’ dose levels of the
general ‘population. .

In estimating exposure, the drspersmn
of a pollutant from a source is usually .
quantified by a predictive mathematxcal '
model using a known or model source
emission rate,. temperature and velocrty
characteristics, and weather patterns at
a nearby.recording weather station. The .-
model predicts the concentration of the. -
dispersed pollutant at various distances..
from the source. Standard assumptions |
are that the population around the. ., .
source resides there for a 70-year .
lifetime and is continuously exposed to
the modeled concentrations. The amount
of emissions can be derived from
sampling and analysis of emissions at -
the source or from engineering
estimates, with more or less uncertamty
associated ‘with each method accordmg
to the type, of emissioil, There are
varying degrees of accuracy and:.

estimates of emissions. Therefore,

’uncertamtxes mvolved in the method of
estimating" mdrvrdual exposure and the
number of individuals exposed are =~
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. numerous. Thus, itis evident that
uncertainty is difficult to quantify,
However, the Agency has completeda ~

- preliminary uncertainty. analy 8i3 of rigk.

from radionuclide emissions from a -

. limited number of facilities using Monte

. -

Carlo simulation techniques. Instead of
discreet values, distributions were used.
for factors having a significant effect on
outcome. The results suggest that the

" risks calculated represent essentlally

median values if the receptor remains a' :

" that location for. 70 years. .-

3 Methodology

 To take into account the bulldup of K

. radicactivity in the body and the -

“environment, the risk assessment.

- models incorporate the concepts oE

* gommitted dose and the dose comnntted

_ ‘environment or, equivalently, the annual

by an annual release into the

dose received at equilibrium as a result

_ - of constant annual releases over long

‘periods of time.

fIn attemptmg to make these estm:ates,’
‘EPA has tried at all times to give “best
-estimates” of the radionuclide -

_ concenirations in the environment and -

)‘ estimates were used; EPA has trled R
.-use ‘the most likely numbers in iis. :

- were used, they were designed 1o be con
R rﬂpresentatxve of actual facilities. EPA's

isk assessments are based ofi a cuxren& S
- age: Children appeartc be more

" susceptible to the effects of radiation

. -than adults. In addition, due o their. |

© youth, they generally have a longer time -
-in which to develop the carncer caused

‘Individual end populdtion risks. - .
‘Wherever possible, measured or

‘reported date of emissions, meteamlcgy :

. and population were used: Where .

" assessments. When model facilities -

snapshot” of each industrial-source. .-

category as it now stands. EPA has not
- estimated the maximum conceivable -
risks that may result from thé facilities

o analyzed &t some point in'the future.”

T P

. ‘more radionuclides | 1o go in‘one -

cause m OVGIGStIMEte 03‘ \mdereshmate

 risk, Many possible errors in the

. Future risks. may be higher or lower -
dependmg on'whether pecple move

. -closer to, or further away from, the
facihtxes studied and whether the:
‘emissions from those facilities increase -
_or decrease, This is'not to'say that there
~ is little or no uncertainty in.the final

" ‘results. As in all such assessments, the

. emalyses have conslderable uncerta:em‘v{ K

EPA’s analyses are not.designed t
consistently overestimateor
e Pk

f population’
. “analysis can cancel out in, assessn'énts
of populatxons. For example, local -
meteorologmal conditions: JTmay cause -
dlrechon than another. This effec{may

of tbe ma:»umu'n mdlvidual msk

* lifetinie risk during their'first nineteen’

depending on where the most emposed

- individual is located. However, this =

source of error tends tc be less,

-important in populatmn estimates; since :

the analysis integrates individual doses -

" o0 a large number of people. ffone
- person gets a larger risk due to Iocal
* dispersion effects, it means that- anotber*

parson ig getting less, Consequently, -

- when the individual risks are sunimed,
local conditions will not cause a serious -
" error in the va’ue fer total populai:mn

rluk

In estimating the rad:ahon exposure‘ B
-to.the most exposed individual, EPA

assumes that the person receiving the

maximum individual risk lives for a 70- -
- year lifetime at-the same site. EPA then
“makes its best estxmate of thue msks to
‘that mdwidual '

EPA recognizes that most people W1H )
not actually live their entire life.in the
same location. Nevertheless, EPA makes

‘this.assumption as a matter of policy
- - and does not believe that it diminishes
the validity of its risk assessments. EPA
. bas made this assumption for several ..
. reasons. First; EPA is attempting to
- estimate the maximum individual rigk,
“and it is completely possible that an

individual could live in the same place

~ +for his or her entire life. Use of different '
- assumptions could Isad, in soma cases, -

RO (¢ underestxmanng the ac’ua} mdemum
o risk)

“8econd, a large fractmn of “the rxsic can ‘

g ;cccur in less than the,same fraction 68

-the 70-years. Risk is not independem of

'by the radiation (and they are less hkelyi‘

to die of something else before they -

_contract and die of the cancer). Due to - .
- -these two factors, younger people-are at -
@ greater riskfrom the gamé dose than ..
" older people. (See Table1). If EPA wet&
- “to redute the number of years of -
‘gpsumed exposure tolessthane . -
“lifetime, 1t is unclear what namber of
L Vedrs- shouid be used or where place
- those years within a lifetime. For -

example. shoul EP& assume}ha& a
: fr

'("enerally. in.ﬁm‘fxret; ase,
fimes greater than in the' secend case.

_‘Finally, the ifférence that would be. ©
- . -gaused by assuming a shorter period of-

gxposire is nof very slgmf‘icant Foran-

* .- assimed gonstant’ rate of exposere, ~ - P

;people receive ovér 60% of their total :

feRrs, ‘1‘0 change the p@smd ai’ m.pasm

.., cangers, women are more susceptible : .

ﬁae mskvxs 8

-from 70 years to the first 19 years of h{e )

““would change the final resuit by less '

than a factor of 2.

Many commenters, mcludmg the SAB K
disagreed with EPA's decision to use 70~
~ year exposures.in calculating maximum
* individual risk, However, as statéd '
above, EPA believes that this is the
‘correct method for doingrisk - - -
assessments for NESHAPs, Had EPA
‘used another method of calculating the'
maximum individual risk; it might have
- found it necessary to find a different,
pessxbly more stringent benchmark for .
d\,termmmg acceptable fisk.’

Third, the conservatism of thxs

- pasumption counters two unportanf and -

unknown uncertainties that canlead to
sn underestimation of risk. The firstis ~
the susceptibility of some members of
. the population to radiation. Sclentific :

- studies have shown that not all people

respond in the same way to the same
“biological insult; gome members of the - .
_population are more susceptible than the
“population a8 a whole. This prob!em is -
.especially acute for-the radehn sources, - .
Estimates of the risk of exposure o D
_ radon are'largely based on - . o
epxdemmlogicsl studies of miners, Le.
adult males, 1t is known that children /.
~seem to be more susceptible to radmtiom g
_ than adults; I addition, for some™ - - .-

than men;. thxs may be trupe foz‘ hmg
vcancer. :

" The sécomi factor ha. EPA has— een
unable to quantify, but which would -~

"'lead fo an underestimation of the risk, is o
the synetgistic effects of radiation with - :

“other pollutants, Radiation is not the'
" only carcinogsh in the environment.

‘ “There are large numbers of carcinogens .'“

“and po!ential carcinogens in the :
“environment, Radionuclides arenot the.

- “only carcinogens that cause cancer by

" firet causing genetic damage. In. . -
‘gddition, seme chemicals may dlsmpt or.
. stop the body's natural repair : :
mechamsms. Lis possxble that some oﬁ
thes P

oilutants work synergisticall
;ith'?atlation to incxease the effe 1o
radiation above what It wouldb_e e
therivise;  While. EIPA'S relative rigk. -

nh@m:ca]a that,.are wxdelyé dx.,mbafzed in
‘the environment, theré ars bundrads of -

A - chiemicals that are concentrated in local . .
. .areas, and the effects of these chemmais Lol

sre not and can not be'taken infe, .
“account. However, EPA’s inabﬂxty to
quanfzfy Anis potermal increass in risk’
does not nieanthat this efféct doesnof

exiqt or thae 1& should Bﬁt he cans;dered ‘ -

v -
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TABLE 1— AGE DEPENDENCE DF RISK
DUE TO WHOLE BODY RADIATION

Assumed Petcentage of Total Lifetime Risk As A
Funcuon Of Ages At Which Radiation Exposure

] 1 Cumulative
Percentage
Pariod ot sxposure. | “ofatima | Portentads
Tisk . risk?

0 10 Durirnnnncsrsensacssasesasness 30 30
FD0 ] S |- DO—— 30 60
2010 34 20 80
35 0 B0 srirrircesmmonsossssiorsir 10 | 90
B0 sparvaeonssonasersaassarssssssesd 10 100

1 Exposure s at a constant rate for a kfetima.

4, Technology Availability and Plant’
Closure Considerations

In the benzene NESHADP, as well as in
this NESHAP for radionuclides, EPA has
considered only factors relating to risks
to public health in deriving alternative
“acceptable™ levels of risk. However, in
evaluating whether to further reduce the
risk to provide for an ample margin of
safety, EPA has also considered the
extent to which plants would be forced
to: (a) Install control technologies which
are not cost effective or fully
demonstrated and/or (b) curtail or stop
production. These considerations are
reflected in today's proposal to the
extent that they apply to affected
radionuclide sources.

With regard to the avaxlablhty of
technology to control air poliutants, EPA
has in this case considered a technology
available if it has been installed on a
commercial scale in the United States
and adequale data have been collected
on plant and control equipment
characteristics and performance.
However, at various times in the past,
EPA has considered emission standards
which force plants to install
technologies which do not meet these
current “availability” criteria or cause
facilities to curlail production or shut
down. Ior example, EPA has in the past
considered a technology “available” if it
has been commercially demonstrated in
other countries, even if no units have
been installed in the United States.
Also, EPA has considered .bench- or
pilot-scale' demonstrations in order to
judge reasonableness of expenditures
for commercial demonstration of a glven
technology.

D, Effective Dose Equivalent

Since 1985, when EPA proposed dose
standards regulating NRC-licensees and
DOE facilities, a different methodology
for calculating dose has come into
widespread use, the effective dose
equivalent (EDE). In 1987, EPA, in
recommending to the President new

-

guidance for workers occupationally
exposed to radiation, accepted this
methodology for the regulation of risks
from radiation. This method, which was
originally developed by the
International Commission on .
Radiological Protection, will be used in
all the dose standards promulgated by
EPA in this notice. In the past, EPA dose
standards were specified in terms of
limits for specific organ doses and the
“whole bady dose”, a methodelogy
which is no longer consistent with
current practices of radiation protection.

The EDE is simple, is more closely .
related to risk, and is recommended by
the Jeading national and international
advisory bodies. By changing to this
new methodology, EPA will be i
converting to the commonly accepted
international method for calculating
dose. This will make it easier for the
regulated community to understand and
comply with our standards.

The EDE is the weighted sum of the
doses to the individual organs of the
body. The dose to each organ is .
weighted according to the risk that dose
represents. These organ doses are then
added together, and that total is the
effective dose equivalent. In this
manner, the risk from different sources
of radiation tan be controlied by a
single standard. The weighting factors
for the individual organs are listed in
Table 2.

. TABLE 2—WEIGHTING FACTORS FOR

INDIVIDUAL (ORGANS
Organ . Factor
Lung " ) W A2
Breast ; .15
Thyroid . .03
Gonads. .25
Bone Surface. ;. .03
Red Bone Marrow. ] 42
Remainder. - . .30

EPA’s risk niodels differ from those
underlying the ICRP recommendations,
primarily due to advances in the field of
radiation risk estimation since the ICRP
recommendations were published, As a
result, the risks calculated by EPA are
not stricily proporticnal to the EDE -
derived using ICRP quality factors and
organ weighting facters. While the risk
methodology underlying the ICRP EDE
differs from that used by EPA, the
widespread acceptance of the EBE -
approach make it a reasonable basis for
regulation under the CAA,

E. Science Advisory Board Review

Beginning in 1984, EPA’s Science
Advisory Board {SAB) has conducted

reviews of the risk assessment methods

“used in this rulemaking. EPA has

worked closely with the SAB with

. respect to their comnients and fmdmgs

and believes it has been responsive to
them, '

In 1984, the SAB recommended that
available scientific information be
integrated into an assessment document
that would lead from identification of
emission sources through calculation of
radiation dose and health risk and the
associated degrees of uncertainty, This
has been done in the Environmental .
Impact Statement accompanying this .
rulemaking.

In 1988 and again in 1989, the SAB
considered the scientific merits of the
EIS prepared by the Agency in support
of this rulemaking. Estimates of health

‘risk factors were found to be acceptable.

Given below are some important

- specific SAB comments and the

Agency’s responses.
SAB Comment: EPA should use the

. effective dose equivalent concept for

regulations protecting people from
exposure to radiation.

EPA Response: ’I’hls has been done in
the final rules. .

SAB Comment: EPA should use simple
screening methods in implementation
procedures such that only the largest
users of radionuclides are required to-
report annually to EPA.

EPA Response: A simple screening
procedure has been made part of the
final rule. )

SAB Comment: EPA should be certain
that the data used to derive its estimates
of risk are the most current available, .
and wherever practicable to base their
assessments on consensus documents.

EPA Response: FPA agrees. The SAB
has given specific advice on risk factors ;
for low-LET radiation and for radon.
The SAB approaches to these risk
factors have been used in the risk
assessments supporting this rulemaking.
The Agency acknowledges that the’
BEIR~II report on which some of the
risk factors are based may become out
of date due o new data that are .
becoming available. EPA’s risk factors
will be revised to reflect these recent
developments and to incorporate this
newer data as soon as it is practical to
do so. Preliminary information indicates

‘that the most probable effect of this new

information will be to increase
somewhat the estimate of the number of
health effects due to a unit dose of
radiation. The size of this increase is not
likely to be large enough to affect the
decisions made under this rulemaking.
-SAB Comment: The actual objective
of the risk assessment should be made
¢lear. - -
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EPA Response' EPA has 1mpro"ed the
presentation of risk in the EIS by more
clearly stating overall assessment -
objectives. In particular, assessment’

" objectives are carsfully defined in terms
©.. of the individual and populations at risk:
The number of people at risk and
_incidence is presented by range of risk.’

Radiation risks aré compared with other .

risks and other radiation conirol.
-recommendations. The objective of |
obtaining a best estimate of the dose
. and health 1mphcat10ns for real pérsons .
and for populations is now explained in
- more detail together with explanations
of how thiese groups are to be defined.
'SAB Commaent; EPA should use best

" estimates and ranges in the speclflcatlon"

- of risk and provide a detailed .
, explanation of the uncertamtxes inthe .
_-estimates themselves. °

" EP4 Response: EPA agrees, but thxs is

alarge task. For the short term, we have
: performed 2 sensitivity analysxe of the '
moest nnportant parameters using .
-simplifying assumptions and have
performed prehmmary uncertainty -
analyses using a Monte Cario
simulation, These analyses have been
. presented in support of the final rule.

- For the long term, an Agency task group
has been formed to plan and conduct -
more complete studies of the uricertainty
“question. This longer term effort will
take a number of years to-complete and'
will be dependent on the resources -

- . available. '

“EPA acknowledges the uncerlamty in

‘risk estimates, considers them when |

makmg risk management decisions and

. recognizes that & more complete .
quantitative analysis ‘of uncertainty

would be an improvement. Howeéver, it .

“does not believe that such a complete -
' analys1s would change the decisions -
- made in this rulemaking. A more
_complete discussion of uncertainty is to
- . be found in chapter 7, volume 1 of the.
o EIS.,

-V Decxsmn to List Under Sectmn 112 A

. 8ection 122(&) of the CAA. required
EPA to determine whether or not:
“emissions of radicactive -

.pollutants * * * will cause, or
contribute to, ai1 pollution which may
reasonably be anticipated to endanger
‘public health.” Once an affirmative
determination i§ made, that section

requires EPA fo list the substance under -

section 108{a)(1), governing National
Ambient Air Quality Standards

(NAAQS), 111(b)(1)(A), governing New .

Source Performance Standards, or
112(b)(1)(A), goveming MNESHADs, The -
*- initial decision te list a substance does

not constitute a decision to regulate any -

particular source category. EPA’
- ‘analyzed numerous studies which

. contributes to air pollution whleﬁ may

_ mdlceted that exposwe fo ramepuclldes ‘
.can cause three major types of health -

effects: cancer, genetic damage, and =
developmental effects. Afier conezdermg

" ihese health effects, EPA judged that-
- radionuclides cause-or gontribute to air.

pollution which *“may reasonably be

" antigipated to endanger public health”

and that they should be listed under

. section 112(b)(1)(A} (44 FR 76738, Dec.

27, 1979). That decision was the firsi-
step in the reﬂulatory process, and it
was challenged in the current litigation. |
As a result, EPA has reevaluated the:
decision and the cominents from the .
pubhc during this rulemaking and has

. come to the conclusion that the omomal

listing under section 112 is correct.
The first part of the listing decision,

the “hazardousness” of radionuclides, is

_unchallenged. The evidence that’

- radionuclides can cause cancer has; lf
‘anything, increased since 1979; see .
“Volume 1 of the BID. The evidence now .

" suggests that the risks from radiation.

exposure are higher than was believed
at that time. While some people have-
expressed the view that, even though -

. vadiation can cause cancer, the amount
. of radionuclides that are réleased froin a
given source or industry is ingignificant -
-and dd not present a risk, EPA believes
-that the results of the risk assessments -

for the source categories demonstrate -

“the risk to public health that results from

. radionuclide emissions from industrial
. SOUrces. Furthermore, ag already -
. discussed, EPA. assumes radiation to be
' a non-threshold pellutent. This

- agsumption, and EPA’s risk '

asgsessments, support the listing
decision.” -

‘Section 112(b)(1](A} apphes not
merely to'any “air pollutant” as do
sections 108 and 111, butto a
“hazardous air pollutant” that is defmed
as a pollatant that “causes or

reasunably be anticipated to result in an

" increase in mortality or an incréase in
* serious irreversible or mcapamtatmg
reversible illness.” Once a pollutant is

determined to be a hazardous air =

poliutant, the only remaining step is for
the Administrator to determine whether
emissions of the pollutant present a risk

.warrantmg regulation under section -

112—that is, whether it is a hazardous
air pollutant *for which ke intends to
establish an emission standard” under
that section. EPA has determmed that

- radionuclides riot only pose a riskof .
‘carcinogenicity and mutagenicity when

eritted into the air (see, National

_ Academy of Sciences, Commission on

Biological Effects of Ionizing Radiation,
Reports Number 3 and 4) but alse are
emitted in sufficient guantittesas to’ -
create a risk warranting listing under

. under Cléan Air Act Section 152);
" Memorandpm. of A, James Barnes,
" General Counssl, to the Administrator ef ‘
" EPA entitled “Final Action on .
' Radionuclides” (Oct. 23, 1984) {(same); .
" . ‘but see Sierra Club v. Ruckelshaus, 602 -

sectlon 112, Therefore, EPA reafxirms its. -
. -prior-conclusion that radionuclides :
should be hsted for regulatlon under
section 112. :

- EPA notes that several sources

. included-among the source categoriés
-zaddressed by this rulemaking present .

'very small risks when viewed -

.. individually. Several are predicted to

emit a level resulting in an incidence of

' Aless than one case of cancer every 1000

years, and an associated MIR well ~
below 1X107% or even1X107¢ Based
on this, it has been suggested that EPA

" should apply 4 significance test to these-

sources, and determine that they donot - -

- watrant regulation based on the'-
. mmgmfxcanee of the risks presesited.

.EPA considers it unnecessary to redch’
that argument here. EPA applied the .

“ significance test of the Supreme Court's

OSHA benzene opinion in its'prior
rulemakings on radionuclides to
determine whether each source category - -

warranted regulation. See Industrial
" Union Dept.;, AFL~CIO v. American

Peiroleum Institute, 448 U.8. 607 (1980} - -

- (interpreting the Occupational Safety

and Health Act of 1970 as requiring that
benzene sources be regulated ouly if
they present “significant” risks); see

also 50 FR 5189-5194 (Feb. 8, 1985), 49
--FR 43905—43915 {Oct. 81, 1984) S

[{discussing the Tequirement that risks. .-
. from radionuclide air ¢mission sources

be significant in order to be regulated

F. Supp. 892 (N.D. Cal, 1984]. However,

" EPA believes itis mmecessary foreach .

this issue at this time since EPA believes "

" thatits standards should haveno .-
. practical effect on the facilities to which

such a test might havs applicability. But -~
‘see CAA section 307{3){(7)(B). Based on -

_ the record, EPA judges that the facilities
that might be deemed to pose.

1n31gn1f1cant risks individually already <

- emit radionuclides at levels well below -
‘ the final standdrd. And, implementation -

of a significance test to each individual
source would, for some source -
categories such as the NRC licensee
category which contains several =
thousand sources, present huge
implementation and resource’ problems

“for the Agency to examine each source -
. individually. .

The standards ivould haveno

- practical impact on operations of ‘

sotirces that might be deemed topose .-

ms;gmfmant risks, other than to agsure
* that emissions from.these sources could

not mcrease g6 as to exceed the -
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standard. Moreover, imposition of
standards assure that EPA wonld be
nolified of significant increases in
emissions at these sources, or oiher
relevant changes in circumstances, such
as changes in the location or exposure
of the most exposed individual, that
might require additional regulatory
attention.

V1. Discussion of Scurce Categories

The regulatory decisions reached
today are based on the risk assessments
and other factors available in the
rulemaking record. This rule is also
based on consideration of information
received during the comment period to
the rulemaking.

A. Department of Energy Facilities
1. Introduction

The DOE administers many faclhhes,
including government-owned,
vontractor-operated facilities across the
country. Some facilities conduct nuclear
energy and weapons research and
development, some enrich uranium and
produce plutonium for nuclear weapons
and reactors, and some process, store
and dispose of radivactive wastes.
These facilities contain significant
amounts of radioactive material and
emit radionuclides into the air. Other
facilities contain large stockpiles of
waste ore which emit large guantities of
radon. A discussion of those DOE
facilities appears as a separate section
later in this Preamble. EPA is
oonsidenng the two categories
separately in this rulemaking because
the two categories employ different
control methods. Spme of the DOE
facilities emiltling radionuclides are on
large sites covering hundreds of square
miles in remote locations. Some of the
smaller sites resemble typical industhial
facilities and are located in suburban
areas,

In total, DOE has approxxmately 30
major sites that emit radionuclides.
These facilities emit & wide variety of
radionuclides in various physical and
chemical states. Emissions from various
DOE facilities represent many types of
radionuclides and both internal and
external dose pathways (although
speclfic facilities may emit only one or
two radionuclides affectmg only one

rathway).

DOE facilities are presently covered
by a radionuclide NESHAP which limits
emissions such that no individual
receives a whole body dose of 25 mrem/
y or receives a dose of 75 mrem/y to any
organ. DOE also controls releases from

theee facilities under DOE orders Vghlch
limit.calculated doses to the general
public to less than 100 mrem/y from all
sources and pathways. By mcorporatmg
the ALARA concept into its Orders,
DOE has kept the dose to the public well
‘below 100 mrem/y. The NESHAP also
mandates that DOE send annual reports

.of emissions %o EPA. The information
- gathered from these reports contributed

to EPA’s risk assessment of DOE
facilities. L

2, Estimates of Exposure and Risk

EPA'3 risk assessment of DOE |
facilities is a site-by-site assessment,
Emissions are based on DOE’s 1986
report of emissions, meteorological data
are {rom on-site towers or from nearby
weather stations, and population
distributions within 80 km are bazed on
U.S. census tract data. EPA has updated
its risk assessment with information
received doring the comment period.
EPA has a high degree of confidence in
the results of this risk assessment.

According to EPA’s analysis, all DOE
facilities are in compliance with the
current NESHARP. The risk to the most
exposed individual is approximately

-2,0X 1074, DOE facilitics are estimated

to cause 0.28 fatal pancers per year to
the exposed populations within 80 km of
all DOE facilities. Most of the exposed
population has = lifetime fatad canoer
risk of less than 1x107¢

Table 3 presents example scenarios to
show how different emission levels
would result in ditferent kealth risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual Ifetime risk, total
population exposed at or above

. particular risklevels {i.e., risk

distribution), and annnal incidence
attributable to the population exposed
at each risk level: The table also v
presents available estimates of annual
incidence and maximum individual

_ lifetime risk for a lower emission level.

3. Application of Decision Methodology :
to the DOE Facilities Source Category

The decision that results from the
application of the multifactor policy :
approach to the DOE source category is
described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk o any individoal is 2.0% 1074 In
estabhshmg the policy for setting
NESHAPs in the context of benzenes, the
Agency determined that emissions
resulting in a lifetime MIR no greater
than appro)umately 110" 4are -

presumptively acceptable: In-light ofthe .
numerous uncertainties in beth -

. establishing the parameters for the sisk .

assessment and in moedelling actual -
emissions and exposure, 2s wellas the
recognition that in achieving o
compliance, sonrces will generally.
control so 83 1o ensure that a buffer +

. exists below the actual leveiofa . -

standard, EPA judges that the MiR of

. 2.0X107'ig essentially eqmva‘ignt to the E

presumptively safe level of

- approximately 1 X107, EPA then. E

considered the other risk factorsin. . |
order to determine whether the ’baseime
level is acceptable. .
The estimated annual incidence is 0. 28
fatal cancers per year, or 1 case every 4
years; in addition, there would be an
approximately equal number of non-
fatal cancers per year. Very few people
are at risks greater than 1.0X104, and
approximately 98% of people within 80
km of DOE facilities receive msks of less

than 1X107%

- After examining these factors, the

Administrator has determined that the

baseline emission levels and risks from

DOE facilities are acceptable.

Decision on Ample Margin of Safety, =~ ©

' In addition to reexamining all the

health-related factors discussed above,
EPA has also examined the cost,

- scientific certainty, and technologzcal

feasibility of control technology
riecessary to lower emissions from DOE
facilities, The results of this analysis

. may be seen in Table 4. Alternative 1, a

standard of 10 mrem/ ¥, Tepresenting the-
current baseline emissions, was

- compared with alternative 11, a standard

of 3 mrem{y a standard equwalent to

X107

A compamson of the two alternatwes ”

‘ indicates that only a very smail

reduction in incidence would oceur,
from 9.28 to 0.25, or 1 case every 33 .
years, with a concommitant reduction in -

. MIR from 2104 t0 1X10"4 Based on -

this very small reduction in-incidence,

the small decrease in inidividual risk that
would result, and on the costs of ’
achieving Alternative 11, EPA has
determined that a 10 mrem standard
provides an ample margin-of safety by -
continuing regulation of this category to
insure that the current levels-of

emissions are not increased.

Requirements of the rule, such as the
submission of yearly reports and -

obtaining prior approval of new
construction or modification, assure that S
DOE facilities will keep emissions st or .

“below an acceptable level insuring an
-, ample margin of safety. Moreover,
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because each facxhty subject to this rule TABLE 3 ——DOE FAC!L!TIES Atematve ! | prematve
" .must demonstrate’ comphance with the [Dgscgwggn The 'fagmtxes ‘owpsd and con’i;céus? by | . {bassling) * o
10 mrem/y ede emissions standard, itis - Q3 Lo Coie aiites and ciner muclea: T
hkely that most, if not all, exposed - tosearch and production faciliies. There are’ 30 E-510E4 590,000 |. . 560,000 .
individuals will receive a dose . . n;}gm DIOE tacllities that reléase. radlonuclxdes into” . E-BWES L M 250,000
‘'significantly less than10 mrem/y ede. . 7  thear : : X RiLis::Z;che e 65M 68N
. ‘Therefore, EPA believes that limiting - .+ . § Altern‘aﬁve | AI{emaﬁva '" 2ot ol o
* emissions to their current level by (bageline) o~ E-810E-2 ol '
imposition of a s.andard of 10 mrem/y . i B E-41t0 E-3.. ™ _
- EDE to replace the previous standard, . M?ﬁé?l?éﬂan sk ] ‘ g:g :g E—; - 0%52 i 00632
‘will protect publichealth with an ample  jtetimy..........]  20x107¢] X107 less - 0.010 " 0.014
" ‘margin of safety. EPA is promulgatinga’”  Incidence within ;- - o .
. NESHAP mandating that radionuclide 80 km (death/y} . ..0.28° - 025, ‘
R idial 1 R L ,Oih Heaith .
 emission$ from DOE facilities shall not R'Sék_f,_“z;"gff' ol o - wice feartalafam.s/:’rnspaﬂs Total canogs o mare mm i
. cause any individual o rcelve adose . £33 1 M. *’:aa..?fm‘s.,:;‘nsc;z';
< of greater thgn 16 mrem/ y ede. Lo YRR ). «detalied damographm ave not bean obtamed. i

R e S L incremant - Total . ‘ln‘cren:«é;lt 1 Increment | Total

. Alternative MIR fncidencs incidence incidence capital cost annualized | ‘annualized . -
~ 7. | reduction | reduction - | SAPU& 008 cost . | .cost °

1 (Baseline). ' 20x107¢ ..028 ) , N IR et T
N | , 1.0¢107%. ‘025 0.03 . 003y $59M $0.2M SOZM

.- Comments: A!tematwe I: Baseline rule, emission fimit of 10 mrem/y ede—hrghest emissions are from Log Alamos and Oak Rxdga

-Alternative i: Emission limit of 3 mrem/y ede (equivalent to.a MIR of 1x10“‘)—-—the foliowing ccntrols are needed Los A!amos——beam stops and deTay linss, Oak’i
Rldge——HEPA fllters, particulate. scrubbers. and tritiated water capture I . o

'y Imﬁlementation :

a. Introduction. ORP's experience in

implementing the éxisting radionuclide
NESHAP covering DOE facilities has -

~ ‘shown that implementation of the '

' current standard has several problems.
" EPA 'has developed a new system for -
lmplementmg the NESHAP designed to
overcome the Imntatxons in the present

* standard.

b. Yearly Reports The

1mplementatlon system for the’ NESHAP )

T designed to provide EPA with yearly.

' _ reports on the levels of emissions from -

regulated facilities arid resulting doses.
Pre: sently, DOE facilities monitor their

emigsions and make annual reports o "

- EPA, These reports shall continue under-

"in implementing the current standard is
. the'ambiguity associated with the -

. these emissions through alternata i

procedures.. | -
. & Definition of a FaczIJty A problem

._present-definition of a facility. To

resolve this ambiguity, the newrule =~
specifies that all the buildings,’

- structures and operations within one - .

the new NESHAP. Although the report is

based on a calendar year the dose .-

- standard applies tc any year, i.e. any
period of 12 consecutive months. Since
these réports provide EPA with the .

- exempted from the requlrements of -

. 61.10.-

¢. Methods ofMeasuzement Because

-the threshelds for measurement | are
. 'much lower than the standard, under
- certain circumstances the concentration’
. and potential doses associated with
- ‘release.points that are above the =
- threshiold may be so low that direct
measurement may not be practical. With
‘prior EPA approval, DOE may determine

- . information it needs, DOE facilities are ..

- or is'a modification of an existing
_ facility. This rule speclfles that the

,modlflcancn of the facility. This
“distinction is important because all new

- contiguous site shall be considered a
 single facility, For example, the entire:

DOE facility at Oak Ridge, Tennessee
must meet the current standard of 10

- mrem/y ede, instead of each individual .-

building meeting th° 10 mrem/ v ede :

" standazxd.

e, Dmt‘mcz‘mn Between Constmctmn
and Modification. A potential prob!em
resulting from EPA’s definition of a

is confusion over whether the

_ construction of & new bmldmg is part of

an existing facility, is new construction,

construction of a new building is new
construction at the facility and nota -

construction needs to be checked to see

-whether or not it needs prior approval
_ but modifications which do not cause a

net increase in the rate of emissions
from the facility do not need pmof'
approval .

" £ Prior. Apprové] beew Cénstmction h

- or Modification, EPA will not change’

the basic definition of modification that :

| exists at 40 CFR 61.15. A change that
* will result in any increase in the rate of .

emissions is a modification, no matter

how small that increase is. This mcludes =

cases where thé modification has the -

- potent1a1 to in¢rease émissions.above -

prior actual emissions. However, to
reduce unnecessary paperwork, it is’
appropx"ate to avoid applications for -

. approval in cases of small changes. .

Therefore, EPA is promulgating a
system under which DOE facilities will . ..
use CAP-88 to-determine the dose to the -

~ most exposed individual due tc the
- modification or new construction. I the

facility as all the buil dmgs, structures - estimated maximum individual dose

“and operations within a given p!ant sxte, :

added by the new construction or

-modification is less than 1% of the .. -

standard, then the modification or new -
construction does not need pmor ’

. . approval. . g
Inmakmg the' determmatlon cf dose T

for this purpose, DOE must use the.

" émission factors and source term - g
- determination from “BID: Procedm'es ;
‘ ‘Approved for Demonstrating ! T

Compliance with the Dose Limits -

Established by 40 CFR part 61, subpart - -

1.” (BID: Compliance) or other

procedures for which EPA has granted )
- prlor approval : ;
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B. Nuclear Regulatory Commission
Licensed and Non-DOE Federal
Facilities

1. Introduction

NRC-licensed, Agreement state-
licensed, and non-DOE federal facilities
include over 8,000 different facilities.
These facilities include research and
test reactors, hospitals, clinics, the

radiopharmaceutical industry, low level

nuclear waste disposal facilities, and
other research and industrial facilities.
These facilities are located in all fifty
states. EPA estimates that virtually
every American lives within 80 km of an
NRC licensee.

The facilities in this category emit a
large number of radionuclides, These
radionuclides affect individuals by
inhalation, ingestion, ground deposition
and immersion pathways. Individual
facilities may emit only one or two
radionuclides affecting only one or two
pathways.

Emissions from this source category
are presently covered by a radionuclide
NESHAP which mandates that
emissions do not cause any individual to
receive a whole body dose of more than
25 mrem/y or receive a dose of 75 .
mrem/y to any organ. Two categories of
NRC-licensees have been exempted
from coverage by the existing NESHAP:
High-level nuclear waste (HLW)
facilities and uranium fuel cydle {UFC)
facilities. There are two types of HLW
facilities, management and disposal -
facilities. The disposal of HLW, which
occurs at a few unique facilities, is
considered as a separate source
category. The management, processing
and storage of HLW that occurs at a
NRC-licensee is included in the estimate

of emissions of the licensee used in the

analysis that underlies the rule for this
category. UFC facilities, which are
distinctly different facilities, are being
analyzed as a separate source category.

2. Estimates of Exposure and Risk

EPA’s risk assessment of this category
combined an analysis of the nine sub-
categories that make up this category.
Due to the wide scope of this category,
EPA's risk assessment of this source
category includes both the largest
known emitters and model facilities
with model populations. The estimates
of maximum individual risk are based
on the assessment of the largest known
emitters.

The analysis of the largest sources
was based on information compiled
from previously existing databases and
information received from some of the
sources themselves. The model facilities
were developed after reviewing data .
from surveys conducted by the NRC and

>

the Conference of Radiation Coﬁtﬁol
Program Directors. The use of model

facilities increases the uncertainty of the -

risk assessment. Especially uncertain
are esiimates of the population within - -
given risk ranges. : —_—

The estimates of population risks are
based on extrapolations from model
facilities using census tract data.
Frequency distributions do not take into
account overlapping sources.

The results of this analysis showa
maximum individual risk of 1.6 X10~4,
EPA estimates that this category results
in 0.16 fatal cancers per year. Although
virtually the entire U.S. population is
exposed to emissions from this category,
EPA’s analysis shows that less than
0.5% of the U.S. population receives a
lifetime fatal cancer risk greater than

~ 1:X107% Some of the larger NRC- -

licensees release small amounts of
iodine-125 and iodine-131; these
radionuclides can cause-thyroid cancer,
which is usually non-fatal.

.Table 5 presents example scenarios to,

show how different -emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of

estimated annual fatal cancer incidence,

maximum individual lifetime risk, total
population exposed at or above
particular risk levels {i.e., risk
distribution), and annual incidence -
attributable to the population exposed
at each risk level. The table also-
presents available estimates of annual
incidente and maximum individual’
lifetime risk for a lower emission level.

3. Application of the Decision
Methodology to the NRC Licensees and
non-DOE Federal Facilities Sdurce
Category ‘ : .
The decision that results from the
application of the multifactor appreach
to the NRC-licensees and non-BOE
Federal facilities source category is
described below. -
Decision on Acceptable Risk. As
stated earlier, the maximum individual

rigk to any individval is 1.6X10"4In .

establishing the policy for setting -
NESHAPs in the context of banzene, the
Agency determined that emissions
resulting in a fifetime MIR no greater
than approximately 116~ % are
presumptively acceptable. In light of the
numerous unceriainties in both
establishing the parameters for the risk
assessment and in modelling actual
emissions and exposure, as well as the
recognition that in achieving compliance
sources will generally control so as to
ensure a buffer exists below the actual
level of a standard, EPA judges that the
MIR of 1.6:X10"*is essentially
equivalent to the presumptively safe

level of approximately 1X.10"“. EPA.

- then considered the other risk factors in

order to make an overall determination
on acceptability. :

Very few people ave at risks greater
than 1.0 X104 and approximately 99% of
people within 80 km of NRC licensees
are at risk levels of less than 11078,
The estimated annual incidence is 0.16
fatdl cancers per year, or 1 case every
years. In addition, there would be an’
estimated annual incidence of
approximately 0.8 non-fatal cancers per
year, most of which is atiribu!able to
thyreid cancer caused by emissions of
radioactive iodine from hospitals and
radiopharmaceutical manufacturers
(thyroid cancer is also treated with
iodine treatments).

After examining these factors, the
Administrator concludes that baseline
emissions are acceptable for this source
category. ) f - ‘

Decision on Ample Margin of Safety.
In addition t0 re-examining all the -~
health-related factors discussed above, -
EPA has also examined the cost,

"scientific certainty, and technological

feasibility of control technology .= .
necessary to lower emission from NRC-
facilities. The results of this analysis ,
may be seen in Table 6. Due to. a lack of
detailed information on all NRC
licerisees, EPA hag analyzed model
facilities. Alternative 1, a standard of 10
mrem/y representing the current
baseline emissions, was compared with
Alternative 11, a standard of 3 mrem/y, a
standard equivalentto 1X1074

EPA’s risk assessment indicates that
no reduction in incidence would ocour
and only a small reduction of the MIR
would occur if reduction of current
emissions to Alternative 1 levels were
required. In this source category almost

-all the incidence comes from people’

whose 1isk level is less than 1x107%

‘This means that smal] reductions in-the

emissions of a few Hecensees have little,
if any, effect on the mumber of health -
effects, both fatal and non-fatal, in the
population. The costs associated with
these reductions are $5,000,002 with an
annualized cost of 52,480,000 for .
compliance with Alternative 11, Based
on the very small reductions in the risks
to public kealth and the costs of
achieving Alternative II, EPA has
determined that Aliernative I protects
the public health with an ample margin
of safety. o :
EPA has decided to continug
regulation of this category to insure that
the current levels of emissions are not

.increased. Regnirements of the rule,

such as the submission of yearly reports
and obtaining prior approval of new
construction or madification, will assure
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. that NRC hcensees wxll keep emissions
-at or below levels insuring an ample’

margin of safety, Moreover, because
each facility subject to this rule must
demonstrate comphance with the 10
mrem/y ede émissions standard, it is
likely that most, if not all, exposed.

- individuals will receive & dose _

significantly less than 10 mrem/y ede, --
EPA believes that limiting emissions
with a baseline standard, represented
by a level of 10 mrem/y ede, will

" .therefore protect public health with an -
,ampie margin of safety, Furthermors, to”

insure that the risk of nonfatal thyroid
cancer does not increase, the standard
further provides that no more than 3.
mrem/y ede out of the 10 mrem/y ede

-can come from any of the isotopes of

iodine. Therefore, EPA is promulgatinga

- NESHAP mandating that radionuclide
- vemlssmns_ from NRC licensees shau not

cause any mdmdual to receive a dose
of greater than 10 mrem/y ede, of which -
no more than 3 mrem/y ede can come -

from 1sotopes of iodine.

TABLE 5——NF§C LICENSEES

wescnptlan There are about 6,000 NRC matenal

licensess: Radiopharmaceutical manufacturers and
users,’ sealed sources manufacturers, research re-

actors, -industrial and. university iaboratones, and

lovw-level waste disposa! facilities. J

A(';,gfg;f':; V| Atemative
Maximum. - : . )
individual risk " |- - o o ’
{lifetime)..mineennsd o 18x10¢ X107
incidence within T A )
80 km (death/y) ~ 0.16 0.1e
Riak individual: P, .
- E-2t0 E-1 . ’ -0 R
E-810EZuni] - 28] D
E-4.t0 E-3 ’ ) ).
" E-5to E-4 .. 5,000 ' 5,000
780 000

E-§to E-5 780,000

'TABLE 6—NRC LICENSEES

TABLE 5—NRC LiCENSEES-—COﬂtIﬂUed

[Descﬂpt/an Thera are about '6,000 NﬂC material
ficensees: Radiopharmacautical manufacturers and
- users, sealed sources manufacturers, research re-
actors, industrial and 'university |aboratonee, and
low-!evel waste dasposal faciliies.]  ~

,ﬁ’ég’s“g‘,g;’;' Altarnative I -
“oaoM ) L z40M
of - o
ol T o
S - B DR M
0.0024 | 0.0024
~6.027 0,027
e BT

' ’There are - fewer” “than 25 people - at this ri@k
However, we cannot c;]antn‘y the number because”
datailed demographics have not been cbtained:

Other-Heatth Imzaacts Total cancers ars approxi- R
mately 5 times higher ihan the number of -fatal - -
~ cancers. because nsks from. some of the largest . .
taciiities in this source category are caused predomi-
nately by :odme which causes thyrotd cancer,

= o . n B - Increment Total 1 increment incrament . Total .
. Alternative - MIR Incidence incidencs’ . incidence. capital cost - annualized. |’ ‘annualized
: : : o - 1+ reduction reduction. | % Y cost cost -,
*'l (Baseline) . - 1.6x1074 0.18- s sasins —
; 10x10‘4 018 .- - «0.01 <001 . $5M $2.4M $24M

" Comments: For this category, non-fatal cancer risk is apprec;ably higher tha-\ the fatal cancer fisk because most of the risk Is due % 1-131 and |-125 exposure .

- (thyrold)

- Alternative I Basshne rule; 10 mrem/y ede~—As & practical matter, this akernatnve is the same as the current NESHAP.

~ [ Alternative 1 Emission_ fimit 'of 3 mrem/y-ede (equivalent to a 'MIR of 1x10
controls oF measure emissions to, demons!raie comphanca Thousands would have to report to EPA.

. ', 4, Implementation

a. Introduction. The system for :

unplemenﬂng this NESHAP is described |

in “A Guide for Determining Compliance
with Clean Air Act Standards for.
Radionuclide Emissions From NRC—

_Licensed and Nori-DOE Federal-
Facilities.” The Agency has also

developed the COMPLY Computer

Code, for use with “MS-DOS” or “PC~
DOs,” computers to” assist the regulated

community in determining compliance ~
with the standard. For more information,
see “Draft User’s Guide for the .

- COMPLY Codeg” and “Backgreund
. . Information Document—Procedures
 Approved for Demonstrating

Compliance with 40 CFR part 61,
subpart L.”

b. Yearly Reports. The
implementation system for the NESHAP

- _is designed to provide EPA with yearly
-reports on-the levels of emissions and
_the dose caused by those emissions from

regulated facilities. There are over 6,000

NRC:-licensees, many of which possess

very small amounts of radionuclides.
EPA considers that the emissions from

-most sources in this category are so low.’
. that reporting should not be necessary.

EDPA has developed a system to

determme whether or not reportmg is .
required by eshmatmg the dose caused
by a facility’s emissions. As long as the
dose to the maximum individual is 10%
of the standard or less, the famhty does"
not have to report. With this provision, .
EPA currently estimates that less than’
300 facilities would have to report to
EPA.

The Agency has developed a system

for dese determination that is'based on-

screening models originally developed

by the NCRP. This system is a series of

screening tests each more complmated

-and fmore realistic than the previous

one. Using this system, each affected - -
facility will, annually, have to check to -
see whether or not it needs to feport.to -

‘EPA. Even if it does not have to report,-it

must keep records of the results for 5
years to demonstrate that it has checked

to see whether or not it needs to-report,
_Although the report is based ona -

calendar year, the dose standard appliesv

“to ahy year, i.e. any perled of12
: _consecutlve months.

* In order to simplify calculation of ihe
source term, the Agéncy will allow the :

_ use of EPA-approved emission factors. -
The derivation of these emission factors

is explained in “BID: Compliarice.”

—+*}—cost estimates are very uncenam Several hundred facmtles would mstaii S

These factors are apphed to the quantlty
of radionuclides used annually at the b

" facility. Radionuclides in sealed: -+ -;

containers are excluded. The results of -
. these calculations are used as-the input -
of emissions for the screéning model
" mentioned above.
For the calculation of dose from low
" level radioactive waste, facilities must.

" . use CAPP-88 or anocther model whlch

has prior approval from EPA.

Since these reports will provxde EPA
with the informatlon it needs, NRC-
licensees are exempted from the .

- -requirements of § 61.10."

. ¢. Prior Approval for MadIﬁcatlon or
New Construction. EPA has decided that -
the system discussed for DOE facilities -
also be used for this source category . -

. except that the sources will not use
CAP-88 to calculate the doses. Inslead -
they will use the screening models - ' -
(COMPLY code) described in the BID-,_

5. Reconsnderatmn of NRC Lxcensee .
Category ’

Late in the rulemaking, issués relatéd
"to the application of the standard in
Subpart I to NRC licensees were :
‘presented to EPA which raised serious
- concerns about possible effects of
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duplicative, and perhaps conflicting,
standards on NRC-licensees, including,
for example, the use of radioisotope
therapies by the National Institutes of
Health (NIH) and other medical
facilities. The concerns arise from the
fact that these licenseps would be
regulated by both a Clean Air Act
standard under Subpart I and an
existing NRC standard under 10 CFR
part 20, While the level of health
protection achieved under the NRG
standard is generally comparable to that
required by EPA’s rule, the two
standards are very different in form, and
the means of demonstrating compliance
with each standard impose significantly
different regulatory requirements, The
basic issue is whether these different
regulatory requirements will disconrage
the use of radioisotopes in medical and
experimental therapies. In additien,
NRC has raised the issue of whether

regulation of its licensees under a Clean -

Air Act standard provides any
additional public health benefits.

EPA has expressed similar concerns
in past proceedings on this regulation. In
its Federal Register notice of October 31,
1884, EPA stated, with respect to NRC-
licensed facilities, that the record “does
not support the conclusion that
regulation of (these) * * * facilities is
necessary to protect public health with
an ample margin of safety.” 49 Federal
Register at 43912. In its Federal Register
notice of February 8, 1985 {50 FR 5190)
EPA stated that:

EPA continues to believe existing
emissions from these sources are already so
low that the public health is already
protected with an ample margin of
safety * * *

Nevertheless, due to the court-ordered
deadline for completion of the .
rulemaking by October 31, EPA has
determined that it must promulgate the
final standard under Subpart I at this
time. However, in recognition of the
serious nature of these concerns, and

the need to further investigate and -

resolve these matters, EPA has
concluded that it should treat the
comments and information filed by NI |
and NRC as petitions for
reconsideration of the standard with
respect to the range of issues raised by
NRC and NIH, and EPA is granting
reconsideration. For this purpose, a
comment period of 60 days from the
date of publication of this notice is
hereby established for the purpose of
receiving further information and
comments on these issues, and a 3
month stay of subpart ], as provided for
under 307(d)(7)(B), shall commence on
the [date of publication]. Comments
should be submitted (in duplicate if

possible) to: Central Docket {A-130),
Environmental Protection Agency, Attn:
Docket No. A-79-11, Washington, DC
20460. After considering the information
received, and other available :
information perfaining to these issues,
EPA will issue a decision on the need -
for further rulemaking on the standard
in subpart L

C. Uranium Fuel Cycle Facilities
1. Introduction )

Uranium Fuel Cycle (UFC) facilities
are the facilities used in the conversion
of iranium ore to electric power. They
include uranium mills and tailings [non-
radon emissions), uranium hexafloride -
conversion plants, light-water uranium
fuel fabrication plants, commercial light-
water nuclear power plants, and fuel
reprocessing plants. These facilities are
licensed by the NRC. (Uranium fuel
enrichment facilities are not included in
this category because they are included
in the DOE facilities source category.
Reprocessing plants are not included
since the only one ever operated is
being decommissioned and no
reprocessing can occur under current
policies. If a new one were to be opened
in the future, it would be covered by the
rule.) These facilities involve opsrations
with the potential for large releases of

radionuclides.

These facilities are not currently
covered by a NESHAP. However, all
releases from these facilities {air, water
and direct gamma radiation) are covered
under the Uranium Fuel Cycle Standard,
40 CIR part 1980. This standard was
promulgated by EPA under the authority
of the AEA and is implemented and
enforced by NRC. Under the atandard,
the combined releases of all UFC
facilities must not cause any member of
the public to receive a dose of more than
25 mrem/y to the whole body or to any
organ except the thyroid {which can
receive 75 mrem/y). In the past, the
Administrator decided not to regulate
this category under section 112, because
he determined that the AEA standard -
protected public health with an ample
margin-of safety. EPA’s decision net to
regulate this category is one of the
issues in the current litigation.

2. Estimates of Exposure and Risk

EPA’s risk assessment for this
category is the combination of the
results of the assessments of the
different types of facilities includec in -
this category. The source term for
emissions from uraninm mill tailing piles
is estimated for operable mills using
NRC’s methoedology. Fugitive dust
emissions from a tailing pile are
assumed to be a function of

meteorological conditions {wind,
rainfall, temperature), .ore composition,
particle size and other factors. The
estimate does not include radon releases
which are covered by a separate
NESHAP. Meteorological and ‘
population data are based on actual mill
sites. The assessment of the two
uranium hexaflueride vonversion plants

.18 based on reported emissions and

census population distributions and

.meteorological data from nearby

airports, )
The assessment for fuel fabrication

- plants is based on reported emissions

and census population distributions .
from the largest facility. The emission
estimate for nuclear power plants is
based on actual releases from operating
plants. Population data is taken from

" NRC reference populations.

Assessments consider effects of multiple
reactors at a site, but not the overlap of
multiple sites. The results of the analysis
show that the most exposed individual
receives a dose associated with an:
increased risk of fatal cancer of
1.5 1074 There is a predicted incidence
of 0.1 fatal cancer per year in the °
population, with almost all the
population risk received by people with
a lifetime risk of less than 1X1078,
Virtually the entire U.S. population lives
within 80 km of at least one UFG facility.
Table 7 presents example scenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of .~

- estimated annual fatal cancer incidence,

maximum individual lifetime risk, total
population exposed at or above
particular risk levels {i.e., risk
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime 1isk for a lower emission level. .

. 3. Application of Decision Me‘ihodolbgy

to the Uranium Fuel Cycle Source
Category

The decision that results from the
application of the multifactor approach
to the UFC facilities source categoryis "
described below. - '

Decision on Acceptable Risk., As
stated earlier, the maximum individual
risk to any individual is approximately
1.5X 104 In establishing the policy for |
setting NESHAPs in the context of
benzene, the Agency determined that
emissions resulting in a lifetime MIR no

. greater than approximately 1 X10~*are

presumptively acceptable. In light of the
numerous uncertainties in both
establishing the parameters for the risk
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. assessment and in modelling actual
emissions and exposure, as well as the
" recognition that in achieving .- -

. compliance, sources wiil generally =~ *

‘conirol so as to ensure a buffer exists
. below the actual level of a standard,
~ EPA judges that the MIR of 1. 5X1074i is
essentially equivalent to the :

s presumptively safe level of

approximately 1X10™4 EPA then

considered the other risk factors in

order to make an overall decision on

. acceptability. The estimated annual
incidence is 0.1 fatal cancer per yeer,

" and approximately 99% of that risk is.

_borne by people whose risk is less than

. 1x1078 Only 60 individuals incur a risk.

greater than 11074 and the incidence
in the level greater than1X 10"* is-only
0.00093.

- After examining these factors, ‘the

. ~ Administrator has determined that the .~

basehne nsks from UFC facﬂmes are
acceptable. -~

TABLE 7——URANIUM FUEL CYCLE
FACleES
[Descnptlon The facilities that conven uranium ore

into electric. power. They include operating urani-
_ um mills (nonradon emissions), uranium hexafiuor-

ide conversion plants; fuel fabrication plants, nu- -

clear power reactors. About 135 fac:lmes reke up
thxs category ] .

. Alternative 1

(baseling) Alternative Il
Maximum . i .
. _individual risk S :
(lifetimg)........vevens! T15x 1074 30><10‘ -,
Incidence within Tl P :
80 km (death/y)’) U ' & N 0 1 )
Risk individual: R -
E-2 to E-1 ... ] .0
E-3 10 E-2 0 : .. 0
E-4 to E-3 80t .0
E-510 Exd o - 8,600 . 4,000

© TaBLE 8—URANIUM FUEL CYCLE FACILITIES

i 4
: TAB;.E 7—7URAgiUM FuEL CYCLE
c FAC:UT’:Es;Gominued'

[Descnptnon The ‘facilities &hat convert uranium ora
into electric power. They -include .operating urani-
um mills (nonradon emissions), uranium hexafiuor--
ide conversion plants, fuel fabrication plants, nu-
clear power reactors. About 135 fac:lmes make up.
“this category 1. ’

Alternative 1 TR
- “(baseline)y | Altermative I
E-610 E-5 ...t 42,000 ' 20,000 -
X - 240M © 240M
" Risk.incidence: - ' IR
. E-2tcE-1.. [ [
- E-3t0E-2.. o}l-.--_ o0
" E-4t0 E-3.. ‘00002) - 0
. E-5'to E-4.. 0.0012, . 0.001
E-6t0 E-5.. 0.0002 | - 0.0008
O 0094 ~O 094"

" Othér Health lmpacts: Total cancers no more than

thce fatal cancers

LT L S . ... |- Increment . - Total or 'lhcrernen{ Increment - Totel
. Alternative. - MIR " Incidence ~ | “incidence | incidence capital cost “annualized” | annuaiized
} o ‘ - - reduction reduction - P’ - cost- - cost
l'(Baselioe) X107 T 0 i o R AN IS,
i . 3.0}(10'“ . L0t <00t <001 BTSN . 831IM - §31M
Comments

Alternative I: Baseline rule, 10 mrem/y ede—the dose from one uraium mill is of this magnnude ' N ’ )
+ Alternative II: Emission limit of 1 mrem/y ede (equivalent to a MIR of 3 10~9--Most of tha incidence is due to power ‘reactors and only a few are affected by
this anemauve, so there is httle reducuon in incidence. Adcﬁmonal controls are required for uranium mills and uranium conversxon plants X

Declsmn on Ample Margm of Safety. ’

In addition to reexamining all the
health-related factors discussed above,
EPA has also examined the cost, -
scientific certainty, and technological
feasibility of control technology

. necessary to lower emissions from UFC
facilities. The results of this analysis
may be seen in Table 8. To reduce the
complexity of studying the costs and

benefits of all different control options,

. EPA has concentrated on the facilities

-with the largest emissions: Alternative I,

- a standard of 10 mrem/ y representing
the current baseline emissions, was |
compared with Alternative I, a -

- standard of 1 mrem/ y, equivalent to
© 3X1075, )

"EPA’s risk assessmeiit mdlcates thata

small reduction in the MIR and an
estimated reduction of incidence by less

than-one case every 100 years would
occur by reducing emissions from their

present lévels to a level equivalent to

1X10~4 This occuis'because the - . .

incidence from this source category is
caused by the large number of people,

. each of whom is at very low risk levels.
This results in a situation where small.
reductions in emissions from a couple of
facilities that are above the level of

" Alternative I, achieve effectively no
reduction in the public health impact

. likely that most, if not all, exposed .

frcm the source category Based on’

these factors and on the costs of .
achieving Alternative Il (Table 8), EPA
has determined that the current

~ emission level provides an armple margin

of safety. Therefore, EPA believes that.
limiting ‘emissions to their current level ~
by impositicn of a standard of 10 mrein/

¥ ede, will protect public health with an

ample margin of safety.” . -
EPA has decided to regulate this

- category to i insure that the current leyels -
..of emissions are nof increased. The -
. requirements of the rule assure that UFC . .

facilities will keep emissions at or below
the level of the standard, thereby :
insuring an ample margin of safety. The
reporting provisions also provide the . -

public with information on the emissions |

from the facility and provides them with-

assurance thatthe emissions will remain .
. safe with an ample margin of safety,

regardless of changes in the facility or
the local population. Moreover, because
each facility subject to this rule must- -
demonstrate comphance with the 10
mrem/y ede emissions standard, it i is .

individuals will receive a dose

- significantly less than 10 mrem/y éde.

Therefore, EPA is promulgatihga -

- NESHAP mandating that radionuclide -
~ emissions from UFC facilities shall hot,

: cause any mdundual to recéive a dose S
 greater than 10 mrem/y ede. A

4. Implementation .

EPA has determined that the same .

level of regulation is,appropriate for

both UFC facilities and NRC- licensees.-

Therefore, EPA has removed the.

exempticn for UFC facilities in the N“RCj

‘licensee NESHAP and will regulate
- them exactly the same as other

licensees, including reporting and

: recordkeepmg requirements.

EPA approves the use of the current -
version of NRC regulatory guidances for
use in determining the emissions from

- UFC facilities and will consider making
‘a technical change to this rule to allow
-use of updated versions when they -
“become available. - :

" D. Elemental Plzospboms P]ants ;
"L Introductlon

Elemental phosphorus plants extract
pure phosphorus from ore for use in the -
chemical indusiry: These facilities emit

- radionuclides into the air because

phosphate ore is high in uranium and its

"decay products. These decay products, -

especially polonium-210 and lead-210,
become volatilized during the extraction

'process and are released into the -
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atmosphere. There are eight (5.
ogerational. 3 standby) elemental -
phosphorus plants located in four
different states. However, most of the
emissions come from two plantsin -
1daho.

Due to the types of radionuclides
emitted by these plants, virtually all the
dose is received by the lung through the
inhalation pathway causing an -
increased risk of lung cancer. This risk
can be controlled through the use of a
standard which directly limits emissions
of polonium-210 (control measures
which limit polonium-210 also limit
emissions of lead-210). There is no need
to write dose standards.

Elemental phosphorus plants are
currently regulated by a NESHAP that
limits their emissions to no more than 21
curies of polonium-210 annually.

2. Estimates of Exposure and Risk

EPA's risk assessment of elemental
phosphorus plants is a site-by-site
asgessment of operating and standby
plants, based on monitored data and
throughput. Changes in the risk
assessment since the proposal are the
result of corrected meteorological data.
Maximum individual risks were
assessed at actual residences or at a
location 1500 m in the predominant wind

&+

[Description: These plants extract pure phosphorus for use in the chemical industry. They emit polonium.

phasphate ore and are vaporized by the high

> e

direction. The location of nearby .
gopulations was taken from census tract
ata, i

According to the assessment, EPA
estimates that the most exposed’
individual receives a lifetime fatal
cancer risk of 5.7 X104 There is an
increased incidence of 0.072 fatal cancer
per year in the nearby (within 80 km)
population, or 1 case every 14 years.

Over 75% of the exposed population
receives risks of less than 1x107¢,

Table 9 presents example scenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total *
population exposed at or above
particular risk levels (i.e., risk
distribution}, and annual incidence
attributable to the population exposed -
at each risk level. The table also
presents available estimates of annual '
incidence and maximum individual
lifetime risk for a lower emission level.

3. Application of Decision Methodology
to the Elemental Phosphorus Plants -
Source Category

The decision that results from the :
application of the multifactor approach

TABLE 9—ELEMENTAL PHOSPHORUS PLANTS

to the elemental phosphorus plants

source category is described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual i8 5.7 X10~4 This
is higher than the presumptively safe
level. The estimated annual incidence is
0.072 fatal cancer per year. There are an .
estimated 5000 people that are exposed
to risk levels greater than 1x1074 and
an estimated 365,000 people that are
exposed to risk levels greater than
1X1078 After examining these factors,
the Administrator has determined that
the risk level represented by the
baseline is unacceptable. EPA then ) -
considered Alternatives II and IIi to - i
determine an acceptable risk level. A
reduction in émissions to 2 curies/y Po-
210 would reduce the incidence to 0.024,
or 1 case every 40 years and expose no
one to a risk level greater than 1104
This equals the level that ig
presumptively safe. Therefore, the
acceptable level of emissions of
polonium-210 is a level that limits the -~ -
maximum individual risk to any
individual of 1X10~4 represented by an
emissions level of 2 curies/y Po-210.

-210 and lead-210 bacaqée these materials are present in
) temperature in the process. There aré 8 elemental phosphorus plants, of which 5 are currently operating. The
majority of emissions come from 2 plants in idaho.] ‘ o o " : i

Aiamative ! | Atternative 1| Atternative In
Maximum individual risk (litetime) 5.7X107¢ | 1x107¢ 1x10~%
:iimmhndc:id within 80 km (death/y) 0.072 0.024 0.0022
sk individual: - . :
E-2 to E~{ 0 0 0
E-3 to E-2 0 .0 0
E-~4 to E-3 5,000 0 ’ 0
E-5 fo E~4 110,000 20,000 ]
IE-G to E-5 250,000 330,000 17,000
ass E-6 1.5M 1.5M 1.8M
Risk Incidence: . . ) : o
E-2 to E~1 of o 0 -
E-3to E-2 0 .0 0
E-4 to E-3 } 0.010 0 0
E-51t0 E-4 0.040 0.0051 0.
E-§ to E-5 . 0.016 0.013 ,0.00040
loss E-8, . 0.0058 0.0059 9.0018 ‘
Othor Health Impacts: Non-fatal cancers no more than 5% of deaths, .
TABLE 10—ELEMENTAL F’HOSPHORUS PLANTS -
. ‘ Increment Total Increment Increment " Total
Alternative MIR Incidence . | incidence “incidence ial cost annualized annualized
reduction reduction | capital . cost cost .-
I (Basoline) LUBIX1074 | ‘0072 S~ : ‘
it T 1x10 4 0.024 ©0.048 0.048 $8.5M $2.4M $2.4M
] 1x10°s 10.0022 - 0.022 '0.070 }BGSM $1 _BM ‘$20M

Comments: -
Alternative |: Baseline rule, emission limit of 10 Ci/y Po-210—hii
Alternative ii: Emission limit of 2 City Po-210, high

energy scrubbers on the two largest plants. .

Alternative [ll: Fabric filters on the two largest plants.-High energy scrubbers on all other plants.

%hest current emission rate is 10 guﬁes/y PoA-2107., .

~
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Decxslon on Ample Margm of Safety
In addition to reexamining all the
- health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological *
feasibility of control technology .
necessary. to lower emissions from
-elemental phosphorus plants. The -
results of this analysis may be seen'in -
Table 10, Alternative II, a standard of 2 -
" curies/y of polonium-210 representing
the acceptable level, was compared with
Alternative III, which would require a
collection of work practices. ,
" A comparison of the two alternatives
_ indicates that in absolute terms, a very
small reduction in incidence would
occur, from 0.024 to 0.0022, representing
. an estimated savings of 1 life every 45
years. Level I would also lower the -
MIR by one order of magnitude to.
1X 1075 EPA examined these very small
reductions in risks, and the relatively .
large costs of achieving Alternative II,
- and has determined that Alternative Il

protects the public health with an ample

margin of safety. Therefore, EPA is
estabhshmg a NESHAP limiting
emissions from elemental phosphorus .
plants to 2 curies/y of polonium-210, as
compared to the ex1stmg standard of 21
. curiesfy, :

. '4 Implementatlon

The current NESHAP for elemental
phosphorus plants required each plant
to either conduct an initial test on its
‘emissions or get a waiver from testing.
After this original report no further
testing. was required, unless plant

"operations were changed SIgmflcanﬂy.
EPA plans fo continue-this system,
without the waiver provisions. Tests-
conducted under the current NESHAP
.are still valid if conditions have not .
changed.

_ Plants will be requu‘ed to monitor -

’ their operations continuously and keep

records of the results of their monitoring -

-onsite for five years. Plant owners will’
have to certify on a semiannual basis
‘that no changes in operations that
would require new testing have
_ occurred. Although the report is based
- on a caiendar year the emission limit .
applies fo any year, i.e, any period of 12
consecutive months. - -

Since the reports provzde EPA w1th
the information it needs, elemental -

phosphorous plants are exempte'd from

the requrements of §61.10,

" E. Coal-Fired Um'Jty cmd Indusmal

Boilers
1. Introductmn

This category covers electncal utility’

and industrial boilers which emit the

* radionuclides naturally present in coal.

Coal contains only minute amounts of
radionuclides. This.category is being
_ considered because large boilers burn
large quantities of coal and are so "
widely dispersed throughout the -nation

. that the radionuclide emissions.are

estimated to-cause 0.8 fatal cancer a .
year among:the U.S. population. .
Emissicns from coal-fired boilers-are

. “presently regulated under National

Ambient Air Quality Standards for

" particulate matter, In addition; the larger

new coal-fired boilers have to meet New
Source Performance Standards (NSPS).
Coal-fired boilers are regulated for the -

* other pollutants they emit mcludmg SOz— :

and particulates..
2. Estimates of Exposure and Rxsk

EPA’s risk assessment of coal-fhed
boilers is based on exirapolations of

. estimated radionuclide emissions based -

on actual particulate emissions with
model populations. Estimates of
emissions are from the reference
facilities with the largest emissions.
Population risks are based on emissions
from typical plants. These emissions

" were analyzed on four sites: urban,

suburban, rural and remote. Further

information was received from a recent

_ .study of emissions from coal-fired - -
boilers done by the Office of Air-

" Quality, Planning and Standards. EPA

assumed that the entire U.S. population
lives within 80 km of at least one coal
fired boiler.

EPA estimates that the maximum
individual riskis 2. 5X107% and that -

there are 0.8 fatal cancer a year caused

by radionuclide emissions from both
utility and industrial coal fired boilers.
Virtually all the fatal cancer risk is

- borne by individuals whose lifetime

fatal cancer risk is less than 1 XIO'“
Table 11 presents example sceftariog
to show how different emission levels-’
would result in-different health risk
profiles. The tablé presents the nsk

‘estmates at basehne in terms of

TABLE 12—UOAL-FIRED BQ!LERS '

estunated annual fatal cancer mcldence, :

--maximum individual lifetime risk, total

population exposed at or abover

. particularrisk leveéls (i.e., risk
~ distribution), and annuafmcxdence
- attributable to the populahon exposed :

at each risk level. The table also

* presents-available estimates of annual

incidence and maximum individual
lifetime risk for a lower . emission level

. 3. Application of Decision Methodology

to Coal-Fired Boilers Source Category -

B . The decision that results from the

application of the multifactor approach
to the coal-fired boilers source category‘

N "is described below. -

Decision on Acceptable Risk. As
stated earlier, the maximum individual
risk to any individual is 2.5 X 16~° which
is below the presumptively safe level.
The estimated annual incidence within -

- 80 km is 0.8 fatal cancer per year. Over -
" . 89% of the incidence comes from people
whose individual risk is less than

1X107% Almost everyone in the U.S.
lives within 80 kilometers of a coal-fired
boiler, which results in"a risk which is
very evenly and equitably distributed.
Therefore, EPA concludes that the
baseline risk level is acceptable.

‘ TABLE 1 1—-COAL-FIRED Bou.ERs

’ [Descnpuon Over 1500 electrical utllrty and Iarge,v_f

industrial boilers release the small amounts of
radionuclides naturally found in coal along wnth the
non- radloacuve pamcu{ates ] .

A(’é‘;'ggf'g;' Alternative Il
. Maximum . .
individual risk . o ’ -
(lifetime) ceermecress] 25x1075 | - %1078 .
Incidence within - S i -
80km(death/y)|. . - 08}  .--. 04
Risk individual: . 4 L
CE-2to BE-1.l - ... 0 0
B30 B2 T a- [
S ¢ B -0
By : 0
130,000 "
] - T240M 240M
'Rxak incidence :
E-2t0'E-1 .0 0
" E~310 E-2.unii} 0 o
E~4 10 E-3 .ouverne} .o - )
E-5 0 E4.. VI L0 -
- E-80E-5 0.001] - *}
© o 188 BB - 0.8 - 04

_*We believe that pepple are at this risk level but .
gl 1,500 facilities in this category havs not been "

‘charagierized. ,
- Other Health Impacts Total cancers no more than )

tvwce fatal cancers

T

e S b T ] increment " Total - * lnorément 1 Increment -] Total
" Alternative | MIR ~ | -Incidence | . incidence - incidence capital cost’ | - annualized annualized
, i - SR _ reduction reduction >apital 1 cost - cost .
{ (Basetine): - R O S
T T25x107% | 0.4

(util)

o
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TABLE 12—CoAL-FIRED BOILERS—Continued
) o o Increment " Total - Increment Increment “Tota -
Alternative MIR Incidence incidence incidence capital cost annualized annualized
~ reduction reduction P cost cost
(inds) 7x107¢ 04
Altemative 11 o - : : i
(utif) 1Xx10~7 0.2 0.2 02} $138 $4.48 $4.48
(inds) '1x10‘5 1 *0.2 . *0.2 *0.2 *$1.78 *$1.78 .

*Office of Ak Quality Planning and Standards values (Draﬂ—-CoaI and Cii Combustlon Study. 1988).

Comme

nts:
Altarnative |: Baseline, no rule—utility boilers: current emissions as controlled by NSPS, PSD, and SIP; industrial boners current em|ssions as controlied by SIP.
Alternative 1I: Utility boilers: retrofit of all sources to mset NSPS (particulate standard). Assumes ESPs are used to refrofit to an emission limit of 13 ng/xoule

(NSPS rovis
Industrial

. Retrofit would

Decision on Ample Margin of Safety.
In addition to reexamining all the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary to lower emissions from coal-
fired boilers. The results of this analysis
may be seen in Table 12. Alternative 1,
baseline emissions, was compared with
Alternative II, which would require .

retrofitting existing sources to meet the -

NSPS. EPA's risk assessment indicates
that the baseline MIR from coal-fired
boilers, 2.5 1075, is very low, well
below the presumptively safe level of
approximately 1 X104 The risk is very
evenly distributed among the
population. The costs of Alternative I
are extremely large. EPA examined the
small risks presented by coal-fired
boilers and the very large costs of
achieving Alternative II, and determined
that the current level of emissions
represents an ample margin of safety. In
addition, since all new facilities will
have to meet NSPS, the effect of the
NESHAP would solely be to require
retrofitting of existing boilers. The NSPS
provides assurance that the risks from
coal-fired boilers will be reduced over
time, .

Therefore, EPA has determined that
current levels of radionuclide emissions
from coal-fired boilers represent a level
of risk that profects the public health
with an ample margin of safety. :

F, High-Level Nuclear Waste Disposal
Facilities

"1, Introduction

Management and storage operations
for high-level nuclear waste, spent fuel
and transuranic waste are addressed in
the categories for DOE facilities and
NRC-licensed and non-DOE Federal
facilities described above. This category
addresses facilities constructed and
dedicated to long term disposal of such
materials pursuant to regulations to be
promulgated at 40 CFR 191. Site
characterization studies for the first

ield additional health benefits due to reductions in partlculate emiissions.
lors: retrofit all units >2MM Btu/h with ESPs ,

such repository are being conducted by
DOE and currently center on Yucca

. Mountain, Nevada. In addition, DOE is’

constructing an experimental Waste
Isolation Pilot Plant (WIPP) which may
be dedicated as a disposal facility.

2. Estimates of Exposure and Risk

EPA'’s risk assessment of HLW
dxsposal facilities is based upon DOE
engineering estimates for conceptual
designs for the WIPP in New Mexico,

" and a permanent repository at Yucca
Mountain, They were analyzed by EPA
and are believed to be reasonable.
Population data was taken from U.S.
census data at these sites. Although the

" decision on Yucca Mountain’s

acceptability as a disposal site has not
yet been made, EPA has analyzed the
Yucca Mountain site in order to
incorporate site spemflc information into
the analysis.

EPA estimates that the maximum
individual risk is 7 X107 ¢ and that there
would be 0.0000043 fatal cancers a year

‘caused by radionuclide emissions from
HLW disposal facilities to less than 1
million people within 80 km of these
facilities. All the fatal cancer risk is
borne by individuals whose total fatal
cancer risk is less than 1X107% .

The reason that the emissions and .
risks are so low is the nature of the
disposal operations. Most material will
be brought to the site already sealed and
buried below ground. Normal operations

~ preclude any significant air emissions.

" Table 14 presents the risk estimates at
baseline in terms of estimated annual
fatal cancer incidence, maximum .
individual lifetime risk, total population
exposed at or above particular risk
levels (i.e., risk distribution), and annual
incidence attributable to the population
exposed at each risk level. -

3. Application of Decision Methodology
to the High Level Waste Source
Category

The decision that results from the
application of the multifactor approach

to the HLW disposal facilities source
category is described below..

Decision on Safe With an Ample
Margin of Safety. As stated above, the
individual risks from HLW dlsposal
facilities are very small, 71078 much
less than the 1 10"'benchmark. In
addition, there would be 0.0000043 fatal
cancer a year from radionuclide
emissions from dlsposal ‘of HLW, see -

- Table 13. The emissions and risk levels

are so low that it was not necessary to
evaluate.any alternatives. The
Administrator determines that the
estimate of emissions from disposal of
HLW represents a level that will protect
public health w1th an ample margin of
safety. .
Operatlons mvolvmg the . -
management, processing or storage of
high-level waste, the operations from
which an increase in emissions are more
likely to occur, are regulated under _
NESHAPS controlling emissions from
NRC-licensees, uranium fuel cycle
facilities and DOE facilities. Disposal
operations involve burying sealed -
containers of radioactive material,
operations from which emissions are
unlikely to occur. Therefore, EPA
believes that there is no reason to
expect that emissions to air would
significantly increase, and, since the

‘expected emissions are so low, no

NESHAP is needed. - : B L

TABLE 13—HIGH LEVEL NUCLEAR WASTE
‘DisPOSAL FACILITIES

[Description: Facilities designed to dispose’of -high
level nuclear waste. There are no currently operat-
ing facilities. A geological repository is being con-
sidered for Yucca Mountain, Nevada. The Waste
isolation Pilot Plant now under construction in
New Mexico, may also become a disposal facility.
Baseline- emissions are estimates of expected
emissions. No alternatives are given due to ex-
pected risks well below 1x107%]

Alternative |
(Baseline)
Maximum individual risk (lifetime) ...... 7.0x10°8 . .
Incidencé within 80 km (death/y) ...... -,.0000043 -
Risk individual: .
E-2 to E-1 0 -

E-3 to E-2
)

0
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TABLE 13—HigH LevelL NucLEAR WASTE
DISPOSAL FAC!LmEs—-Contmued

[Description: Facilities desugned to dispose of hxgh
-level nuclear waste. There are no currently operat-
ing facilities. A geological repository is being con-
-sidered for Yucca Mountain, Nevada. The ‘Waste
Isolation Pilot Plant now under construction in
New Mexico, -may also becorne a disposal facility.
Baseline emissions are estimates of expected
emissions. No alternatives are given due o ex-
pected risks well below 11072}~

Alternative |
(Baseline)

E-4 to E-3 . ) -0

. E-5to EA4.. ’ 0
E-6 to E-5 - . [1]
less E-6
Risk incidence:
E-2 to E-1 0
£-3 to E-2, 0
E-4 to E-3 ; : 0
E-5 10 E~4..cuverennries 0
= ]

3

101, 000

" E-6toE-5
less E—S

10.000004

Other Health Impacts: Total cancers no mors than
»thce fatal cancers. :

G Radon Releases fmm Department of
Energy Facz[ztzes

1 Inn'oductlon - L <o

The DOE administers many faczhtles,
including government-owned, . '
contractor-operated facilities across the
country. Some of these facilities have
large stockpiles of radium-containing
material. Because this material has a
high radium content it emits large }
quantities of radon. This material is- . °
stored in at least six different sites (at
five locations) owned or controlled by
DOE in Missouri, New ]ersey, New

" York, Ohio and Utah. DOE is presently
; in the process of taking remedial action -

. at these sites to dispose of the material
~ on a long-term basis under procedures
defined by Comprehensive
Environmental Response, Compensation.
. and Liability- Act {CERCLA}, or has
completed required action and placed
residues in interim sterage. DOE has . -
. entered into or is negotiating a CERCLA
- .compliance agreement for these -
remedial actions in accordance with *
CERCLA requirements, EPA policy and -
Executive Order 12580. The agreement -
for the DOE Monticello site has.
“ incorporated & 20-pCi/m® s flux -
‘standard through reference to DOE
guidelines and 40 CFR 152,
. The current NESHAP covering DOE"
‘facilities does not regulate radon
_emissions. Environmental groups
- challenged EPA in court to address the
problem-of radon emissions from DOE
facilities. In March, EPA proposed that
these facilities be regulated undera .
NESHAP; one option in that proposal
would have limited emissions of radon

from DOE faoxlmes to no more ﬂ'xan 20 -
. pCl/mz—s

2, Estimates of Exposure and RlSk o

EPA’s risk asgessment of. DOE

-facﬂltles isa sne-by—mte assessment of

current BmlSSlODS Raden emission

'estimates were mostly measured values

v

“years o the 28 million persons within 80

provided by DOE or estimated from
measured radium-225 concentrations in

* the wastes. The meteorological data -
were taken from nearby stations and”

populations are based on U.S. census -
tract data. . '
According to EPA’s analysxs, hfetlme

fatal cancer risk to the most exposed
individual is 1.4 X103 DOE facilities

cause an estimated 0.08 fatal cancer per
year, or approx1mate1y 1 case every 12

km of the DOE facilities. Approximately

" 75% of the risk to that population comes

from individuals whose risk is over

- 1X107% Tt is noted that this analysis

does not consider the planned remedial
actions which will be 1mplemented
under CERCLA, as amended, in

- conjunction with either Interagency -

Agreements or Federal Facilities

-Agreements with EPA,

~Table 14 presents example soenamos )

to show how different emission levels.

" would result in different health risk

-profiles. The table presents the risk -

- estimates at baseline in terms of - '
- estimated annual fatal cancer incidence,.

" maximum individual lifetime risk, total
population exposed at or above -
particular risk levels (i.e., risk
distribution), ‘and annual incidence

" attributable to the pepulation exposed
at each risk level. The table alsc.

. presents available estimates of annual
incidence and maximum individual
lifetine risk for lower emission levels -
identified as Alternatives II, and IIL

3. Application of Decision Methodology ’
tothe Radon Emissions From DOE -
Facilities Source Category

The decision that results from the

- application of the multifactor- approach

“to the DOE radon source catego*y is

described below.

Decision on Acceptable Rlsk As

. stated earlier, the maximum individual. -
risk to any individual is 1.4X10~%which
is higher than the presumptively safe
level. EPA has considered other risk
factors to determine whether the -

. baseline risk is acceptable. The -
estimated annual incidence is L
approximately 0.072 fatal cancers per.
year, and approximately 75% of that risk
is borne by people whose risk is over
1X1078 Over 2,000 peoplé are exposed

- to risks greater that 1X10~4 Considering

all of these faotors. espemally the l'ugh
- level of maximum individual risk, the
baseline is unacceptable.
EPA next examined several .-

alternatives before determining the

‘acceptable level; those alternatives and
the risks they present are presented in
- ‘Table 14. After examining these
different options, the Agency ]
- determined that Alternative II, settmg a

'} NESHAP llmltmg radon emissions to 20
pCi/m2-s, is acceptable. The maximum.

individual risk that results from this
alternative, 1.8 104 which in light of
the numerous uricertainties in both
establishing the parameters for the risk
assessment and in modelling actual
emission and exposure, as well as the

. recognition that in achieving compliance
sources will generally control so as to
ensure that a buffer exists below the

~actual level of a standard, is essentially
equivalent to the presumptively safe
level of approximately 1X10™4 Over’ :
99% of the population would be exposed

- to risks of less than 1X107¢, In addition,
the incidence level is only 0.040 fatal

- -cancers per year and 0,06021 non-fatal

cancers annually. Only a few people
' (approximately 100) would be exposed

" torisks greater than 11074 the’
- predicted rate of fatal cancer among this
. group is less than 1 every 5,000 years,

‘Decision on Ample Margin of Safety.
‘In addition to reexamining all of the
-health:related factors discussed above,
" EPA has also examined the cost,

scientific certainty, and technological

" feasibility of control technology

necessary to lower radon. emissions

from DOE facilities. The results of this
analysis can be seen in Table 15. When
EPA examined the control technology
‘necessary to lower radon emissions
from DOE facilities it concluded that the
only technologically feasible control is
burying the sources of radon emissions.
The examined options Alternative II,

and Alternative Iil, differ only in the
-amount of dirt that is used to bury the:
radium bearing waste. The costs and
benefits of controlling. emissions to
various levelscan be seen in Table 15.

A comparison of the two altérnatives

. indicates that a very small reduction i in
incidence of 0.009, would result from - .
n:nposmg Alternative IIJ, representmg an
estimated savings of 1 life every 111
years; the change in maximum - °

o individual risk would also be very small.

EPA examined this very small reduction
in incidence and maximum md1v1dual

- risk and the costs of achieving

Alternative Il and has determined that
Alternative If provides an ample margin )
of safety: Therefore, EPA has decided to
regulate this category by settmg a
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* will be covered by the rule. This .
standard will protect public health with -~
an ample margin of safety. . ,

226 byproduct material disposal and
storage sites) resulting from DOE
" cleanup and restoration under CERCLA

NESHAP limiting emissions from these
_sources to 20 pCi/m?2-~s. This rule will
assure that all DOE radon sites (radium-

.

"

TABLE 14—RADON FROM DOE FACILITIES

[Doscription: Radon released from waste materials left behind from the Manhattan project and the earl ci?ys of the Atomic Energy Commission. These wastes are

currently stored at six faciiities controlled by DOE.

A(lézr:ea}}gree) 1| Atternative i | Alternative Il

Maximum Individual risk (lifetime) - 1.4x10°3 1.8x104 1Xx107¢
Incidence within 80 km (death/y) 0.072 0.040 0.012
Risk individual:

E-2 to E-1 0 1] [

E-3 to E-2 . .30 0 0

E-4 to E-3 2,000 100 0

‘E~5 to E~4 ~ 8,200 3,800 - 470

E-8 to E-5 * 360,000 92,000 19,000

less E-8 28M - 28M 28M.
Risk incidonce:

E-2 to E~1 0 0 [

E-3 to E-2 0.00056 1] (4]

E-4 to E~-3 .0.0058 0.00019" Q0

E-5 to E—4 -0.0031 0.0014 0.00015 -

E-B to E-5 0.0087 0.0026 0.00052 -

less E-8 0.054 0.036 0.011

Other Health Impacts: Non-fatal cancers no more than 5% of deaths.

TasLE 15—RADON FROM DOE FACILITIES
) A Increment Totat Incremant | - increment Total
Alternative MIR Incidence incidence incidence capital cost annualized annualized
reduction reduction ap _ ] cost cost

I (Baselino) 1axio=s| o072 N - S -
1] 1.8x 104 0.040 0.032 0.032 _$29M $1.5M 1.5M.
1} T 1.0X1074 0.012 . 0,028 0.060 $26M 7 $1.3M $2.8M -

Comments: . ’ ) ‘ ‘

" Afternative I; Baseline, no rule—Seif-regulated by DOE.

Alternative II: Cover source to limit emissions to 20 pCi/m2-s—This is -the samet level as the current AEA rule ‘et by EPA for uranium }nill tailings.

. Altemativa ll: Cover source to limit emissions to 2 pCi/m#-s—Most of the cost is to contro! emissions from the Monticello tailings pile.

4. Implementation

This NESHAP is a flux standard that
limits the emission of radon from DOE
facilities. The standard limits the
amount of radon that can be emitted per
unit area {m?2) per unit of time (s). This
standard is not an average per facility
but is an average per radon source. This
will require that all radon sources must
be disposed of in & manner that will
reduce the radon flux to meet the
standard.

Currently, all DOE radon sites have
completed construction of interim
storage facilities or have signed or are
negotiating cleanup agreements under
CERCLA with EPA regional offices. All
existing agreements require that the
waste be covered to reduce the radon
flux to 20 pCi/m%s. This rule will assure
that all future agreements will require
that the radon flux be reduced to at least
this level. -

While EPA believes that DOE will be
able to meet this standard, EPA
recognizes that in some cases DOE may
need some time to perform all the
actions necessary to reduce radon

emissions to the reqﬁired levels, In such
a case, DOE may request a waiver of the
compliance deadline of up to two years,

- under section 112{c)(1){b)(ii) of the CAA.

If two years is not sufficient time to
complete remediation of the sites, EPA
is prepared to discuss extended ‘
schedules for compliance. EPA

_recognizes that the requirements of

CERCLA and other environmental laws
will have to be considered in these
disgcussions. This process will ensure
that these sites are cleaned up as .
quickly as possible.

EPA believes that the existing
oversight of DOE sites through the
CERCLA program is sufficient to protect
the public health, therefore, EPA is
requiring no additional reporting or
implementation requirements for this
source category: Unlike the other '
categories that may be regulated by
other laws, these sites are reporting and
will continue to report to EPA regional
offices, providing EPA with all the
information it needs to assure
compliance with this standard.

- Therefore, these DOE facilities are

e);empfed from the reQuirements of
§ 61.10.

H. Phosphogypsum Stacks -

1. Introduction . .’

Phosphogypsum stacks are large piles
of waste from wet acid phosphorus
fertilizer production. Phosphogypsum
stacks are found at 41 different sites in
12 states. Because phosphate ore

_ contains a relatively high concentration

of uranium and radium, phosphogypsum
stacks are also high in these elements.
The presence of radium in the stacks
causes them to release radon into the
atmosphere.

2. Estimates of Exposure and Risk

EPA has performed a pile-by-pile
assessment of radon releases at 58
phosphogypsum stacks at 41 sites.
Radon emissions are based on measured
radon fluxes at stacks in Florida and
Idaho which, combined with the radium
content of the phosphate rock, allowed
EPA to estimate emissions from the
other stacks. The maximum individual

- risks estimates are based on the
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- locatlons of nearby resments obtamed
from industry or topographical maps. - -
Where information was uniavailable, -
people were assumed to be 800 meters

. from the site. boundary. Populations
-within 80 km were taken from: census
tract data. The risk assessment .
presented with the proposal has been
updated in response to new information
: provxded from the comments.

The estimated maximum md1v1dual
risk of fatal cancer from radcn S
emissions from phocphogypsum stacks
is 9X107% The radon:-emissions ‘are
estimated to cause 0.95 fatal cancers-
and 0.047 non-fatal cancers per year fo
the 95 million people within 80 km. .
Approximately 90% of the risk to the -

v populanon is borne by people whose

“risk is.less than 1x107% and 33% of the
risk is borne by people whose risk is

- less than1x1076, - -

" Table 16 presents example scenarios -

" .to.show how different emission levels -
- would result in different health risk ~ -

profiles. The table presents the risk

estimates at baseline in terms of -

estimated annual fatal cancer incidence,

‘maximum individual lifetime risk; total
population exposed ‘at or above
particular risk levels (i.e., risk

- distribution), and annual incidence

- attributable to the population exposed -
- ‘at.each risk level. The table also -
presents available estimates of annual
incidence and maximum individual’
lifetime risk for a lower emission level
“identified as’Alternative IL

3; Application of Decision Methodo;ogy

. 77 to Phosphogypsum Source Category

The decision that results from the -
-appligation of the multifactor approach
to the phosphogypsum source category
is described below. -

- Decision on Acceptable Risk. As
. stated earlier; the maximum individual -

risk to any individual is 9x16™% whlch ig

less than the benchmark of

. approximately 1X10~%and is, therefore, -

presumptively safe. While the incidence

15 0.85, it results from the low levels of
" . risk to the millions of persons inciuded

within the modelling radius, with the
- bulk of the incidence from people whose
individual risk is less than 1%10~% Over
- 77% of the population is exposed to risks
of less than 1X10-% EPA has concluded
that the baseline risk is acceptable,
Degision on Amplée Margm of Safety.
In addition to reexamining all of the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feasibility of control technology
necessary to lower radon emissions
from phosphogypsum stacks. The results
of this analysis can be seen in Table 17.
The examined options, Alternative I and

individual risk and the relatively large -

ternative II, dxffer only in the amoxnt

- of dirt that is used to bury the radium -~ -

bearing waste. The costs and benefits of
_controlling emissions {o vanous levels
.can be seen in Table 17,

A comparison of the two altematwes :

-indicates that a small reduction in_ "
- incidence would occur from imposing

Alternative II, 0.16; this represents an.

. estimated incidence reduction of 1 life
’ every 6 years. Simultaneocusly the -
- - -maximum individual risk would be
" reduced only marginally, from 9.1x10°%

to 8.2X1075 EPA examined this small
reduction in incidenice and maximum

.- “costs to achieve these small reductions:’ :
" in risks and determined that Alterna tive
"I provides an'ample margin of *afety )

EPA has concluded that a standard is -

. 'warranted for this category. Setting a
.standard will treat phosphogypsum

stacks the same way that gther radium
bearing wastes (uranium mill tailings)

. are beirg treated. A standard will also
ensure that the pubhc will be protected :

with an ample margin of safety in all

- cases. Therefore, EPA has decided to
- regulate this category by setting a -
"NESHAP limiting emissions from these .. -

sources to no more than 20 pCI[’m‘°8

4. Implement&’aon -
This standard is in the form of a work’

. practice standard that initially directs

that the phosphogypsum by-product be -
dlsposed into stacks or old phosphate
mines, and imposes on those stacks or -

 mines a standard to ensure that they do-

not emit radon into the ambient air in an

- amount greater than a flux of 20 pCi/m*

8. EPA has settled on this form of a

. standard pursuant {0 ifs authority under’

CAA section 112(g) to set a work '

- .. practice standard when it is “not’

feasible to prescribe or enforce an.
emission standard” because the"
hazardous air pollutant cannot he "
emitted through a conveyance designed
or constructed fo emit or capture such

- air pollutant. Given the size of the

stacks, use of a tonveyance to capture
the radon emitted by the stacksis .~

. utterly impractical: Without requiring * -

the radium-rich phosphogypsum be first

rdxsposed into large, manageable stacks - -

or mines, which is generally what has
been done with the existing
phosphegypsum, the phosphogypsum

may be incorporated into other products _

or ctherwise diffused throughout the

.country, such that'the Agency wlll be

unable to ensure that the
phosphogypsum’s radon emissions do
notpresent an unacceptabIe risk to .
public health; "

Orice the phosphcoypﬂum is aepos1ted
in stacks, an additional requirement of
20 pCl/m -5 is suffzclent to ensuie the

contmued safety of the pubhc w1th an-
ample margin of safety. This numerical
standard sunply ensures maintenance of

" .. the statu$ qug as EPA believes all

exxstmg phosphogypsum stacks meet .
- these requirements without the need for’
‘additional contral technology.

‘Under this NESHAP, all. -~ - ‘
phosphogypsum stacks will be hmxted in -
the amount of raden they may release,

" The standard limits the amount of radon . V

that can be emitted per unit area (m2)

" per unit of time (s}, This standard is an '
. average per stack.

Ninety.days after the effec’uve date. of

. this rule or sixty days after the stack
. becomes inactive, whichever is later, the .

operator must test the stack to, :
determine whether or not the stack is in

f comphance with the flux standard, The .
- stack is considered inactive if it is no

longer being used for the disposal oi'
phosphogypsum or for waste water - :
management ‘operations associated with
the mining and milling of -

. phosphogypsum. If a stack has not been -
“used for two years, it is presumed to be

mactwe .

Once testmg demons’a‘ates that the.
stack is in comphance, it does not have
to be tested again. EPA expects that -
few, if any, stacks will be used after
they ere tested; however, if the stack i is
used again, it ceases to be inactive,: .~
When it ceases fo be used subsequently,

- it again becomes macnve and must be -

retested.
Since EPA has all the current
information it needs on phosphogypsum

* stacks, they are exempted from the
. reqmreme-xts of § 61. 10

TABLE 16—-—-D!SDOSAL OF
- PHOSPHOGYPSUM STACVS

- [Deécnptxon Large. piles of waste from wat acid

phosphaorous fertilizer - production. Radon. is re-.
- leased from tha uranium decay product. found in
phosohate ore. Thers ars abouﬁ €0 siacks n 40

_ sites.]
- . K i B
’ A(’bi';‘e,af:,vee, bl Atomatve 1t -
Mexdmum - - o
cindividual rigk.  j¢ . - .. -
(ifetiMme).ueicemsunne o 8ax1es L B2X107S .
- Incidence within . - B R
80 kim (dﬁath/y) - 0.95 2079 ¢
0 o
0 2
“ ol
400,000 250 000
E-610 E-5 17M 14M
less E-§... 7704 [ 81M
Htskmc«dence P
-E-2.40 E-1........) EPRRREI I A -0 -
BB E R S L0 T TG
- E-410°E-3 cvureuis SR 1| NPT I
E-5to E-4 - ,9.092 N .0.085 . -
-E-8to E-5 0.54 0.41
- less E-6... 1032 0. 33

Other Haealih Impacts Non-fatal cancers no more

.. than 5% deaths. -
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TABLE 17—DISPOSAL OF PHOSPHOGYPSUM STACKS
) " |- increment Total - " Increment Tatal
Alternative MIR Incidence incidence incidence ch{(:"“ggstt annualized | annualized
reduction reduction P - cost cost -
1 (Baseline) 8.ix10°¢ 0.95 =
i 8.2X107% 0.79 0.16 0.16 $450M $43M $43M
Comments:

Alternative I: Baseline rule, cover source to limit emissions to 20 ﬁ.‘n/m“—’—s——Stacks have emissions of 4 to 15 pCl/mz-s, no cover would be needed “This rule

would be equivalent to the current AEA rule set by EPA for uranium il

ailings

Alternalive 1i: Cover source to limit emissions to 6 pOi/m’—s-—Stacks are covered with 0.5 meters of dirt, Usuaﬂy dirt is not Iocally ava:lable and must be hauled

to the site.

1 Underground Uranium Mines
1. Introduction

When these mines are operating, their
ventilation systems emit large amounts
of radon into the atmosphere. The levels
of radon in an unventilated-mine are a
hazard to the miners. Ventilating to
reduce radon exposure to the miners
increases exposure to the general
population.

Underground uranium mines are
regulated by an existing NESHAP. This
NESHAP requires bulkheading of
unused portions of the mines in an effort
1o reduce the internal wall surface area
of the mine and thereby reduce radon -
emissions into the mine air. EPA has
found that this system is unworkable for
exlsting mines, and it is unproven for
new mines. The interiors of existing

mines are so extensively interconnected

that any attempt at bulkheading either
produces no results or prevents fresh air
from getting to the miness.

2, Estimates of Exposure and Risk

EPA’s risk assessment of underground

uranium mines is a site-by-site
assessment of all operating or operable
mines. Emission estimates were based-

measurements and ventilation rates’
provided by mine operators. The
meteorological data were taken from
nearby stations and populations from § =

1

to 80 km are based con U.S. census tract
data. Population distributions within 5
km were taken from site visits or
obtaxned from mine owners.

The maximum individual risk of fatal
cancer from radon emissions from .
underground uranium mines is 41073,
The radon emissions are estimated to
cause 0.79 fatal cancers per year to the
population within 80 km.

Table 18 presents example scenarios
to show how different emission levels
would result.in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,

population exposed at or above
particular risk levels (i.e., risk

* distribution), and annual incidence

attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for lower emission levels
identified as alternatives II and Il

Unlike other tables in this notice,
Table 18 includes two different

. estimates of risks for each option. The '

reason for the two calculations is the

" large uncertainty of how the regulated
on radon concentration or working level

community would ¢omply with a .
standard at the level represented by th_e
alternative. Options available include .

. bulkheading, reducing their hours of

operahon. or shuttmg down The w1de

TABLE 18-—-UNDERGROUND URANlUM MINES

‘maximum individual lifetime risk, total

range of optiong available to mine
owners greatly increases the difficulty of
predlctmg what will be the impacts of .
the various regulatory options.

EPA has calculated the possible risks
resultlng from the regulatory options

. using two different methods. The first

method assumes that all mines whose - -
emissions result in doses hlgher than the
standard will reduce their emissions

. sufficiently to meet the standard. EPA
. then uses these reduced emissions to -
: calculate the new health impacts. This -

" method creates what EPA considers to

be the expected risks associated w1th
that option.
However, to achieve the standard by

" reducing emissions, some mines will -

have to make very dramatic reductions -

" in emissions, reductions that may be too
. costly for the mine to remain in

operation. The second method used to 7
calculate risks (marked with a + on the
tables) assumes that all mines causing .

“doses in excess of the standard simply

shut down, except in those cases where -
the mine owner could meet the standard
by reducing their emissions by less than

: 25%. EPA believes that this method w1ll

calculate the maximium health benefit =
that could occur ag a result of this
rulemaking. This second method of -

. calculating risks shows a lower flgure
* for the total papulation exposed because

thé mines which are assumad to be shut .
down would expose no one. '

[Descdptson. Undafgmund mines used to produca uraniurn’ore. Only 15 are- stlll operatmg Emissions come from operat;ons when mines aré ventllated fo. reduca

radon exposure to miners.]

A(':,ea'sf‘;}:g L1 Aternative 1l | Atternative 14 Alternative Il | A“‘;l""f_""é

Maximum Individual risk (lifetime).... 4.4x1073 3x107¢ 3x10-¢ 1X107¢ 1x10°4

Incidence within 80 km (death/y) 0.79 .0.24 0.05 0.09 0.009

Risk individual: N , e i , S
E-2 to E-1 . ‘ oof [ .0 : ol 7 o
E-3 to E-2... ; ™} 0 A e 1) Y
E-4 to E-3, 80,000 .3,500 coogso0f - c-iefl T e,
E-5 10 E~4.. 1.6M{ 330,000 76,000.| 7 120,000 -~ 11,000
E-81toE-5.. . 450,000 TO18M [ 4 240,000 1.0, tBMLTC 110,000 |
‘loss E-6.... 100,000 |

_sigool . . -

-.'28,00071

. -600,000 | -

.- 120000 | .
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" TABLE 18~—UNDEHGROUND URANSUM MNES——-Contmued

IDescrspt-on. Undarground minss used to produce uranium ore. On.y 15 are siill opefaimg Emissions come from operatsons when mines are venh!ated 1o reduce
radon exposure to mlrers .

BIEFT

‘.

Agé‘;’:;?;;' - Alternative If | Alternative 14 | Aiternative Tl rlmﬁﬁ’f_‘m’e

Risk mcadence S ’ . y
TE-2 10 E-1 o , ) .0 K 0
E-3 to E-2 e e o .0 0

" E-4t0E-3 g fernsinesls 0.21 - 0.008 . - . 0008 0. - .0

- E-5 fo E-4. S eeseraseen O 0.565 = 0.43-1 - 0.087 0032 - 0.0038 -
© E-810 B~ S . 0.030 0.1 0.091 0.055 0.0047
less E-§... ; " -0.00040 - 0 0005 0. 0002 ,-0. 0060 0 00017,

increase. -

-4 Analyszs assumes clocure of all mmes that do not meet the standa

*Less than 25 psople at thls risk. However, we cannot quantnfy the number because detaaled demograp‘ucs have not been obtamed

-Other Hea/th Impacts Non—fatal cance's no nore than &% of deaths

T;»BLE 19—~UNDERGROUND UR‘ANGUM MINES

rd, -if the mmes operate in such a way that- :hey mee' !he standard popuIat:on nsks w;li, S

- Total

Total

St o e ncrement: " Incremeny | Inerement | al .
~Alternative " M{R lncidence ‘1. incidence 1. incidence eapital cost | @nnualized | annualized

c . : R reductlon reductlon P N “cost . .| . gost
1{baseline) .. ; . 441073 | 0.78 . R - .
... S A S '3.0x10~4 . 0.24 055 - 056 .80 $04M T 80.4M
e s : ; 3.0%107¢] . 0.05 074, . - 074]- n ) Y]
M......., 1.0x107* =7 .0.09 0457 070 - . . 8§80} - $04M . 808M - !
NI+ CA0X104 0009 - 004 - 0784 . - ] £ S O 1

/2 Costs-not calf'uiated . I
‘Comments: - -
-Alternative I Basehne. no ule. 'v
Ahemahve 1I: 10 mrem/y ede. "AHacts 9 mnes, asti

mates assume ali m-nes over the standard reduce em:.,scons by a sufﬁclen’ amount to meet the standard This. = - "

Ss assumed to b2 equivalent to the expected results of ihe standard. -

" . -Afternative l1+-: 10 mrem/y ede. Affects 9 mines, estimates assumo that 5 mines th

" reduce emissions. This represents-the maximum reducti

“Alternative Jil: 3, mrem/y ada. Affacts @ mines, estimates.assums all § mines ovar the standard reduce @mtsstons by a suffccfent amount to meot the standard
squivalent.to the expected results of the standard.

Alternative. i 41 3 mrem/y ede Aftects k] mmos, esumates ;assume mat aﬂ 9 mmes that exceeo the standard cloee ‘down, Thts repfesema the maxsmum reductmn -

T This is assumad 10 be

"healm effects ‘ be erpect ‘

N 3. Apphcatlon of Declsxon Methodokogy
.o the. Undergronnd Uramum Mme 3o
© /' Bource Category - =

© The d8015101 that 1‘esults from ﬁle
application of the multifactor approach
. tothe underground uranium mines
- source category is described below.
Decision on’ Acceptable Risk. As -

' stated earlier, the maximum individual
risk to any individual is 41072 which is
Much higher than thé presumptively safe‘
level. Considering the high level of -

individual risk; the presumption is very e

. stroxig that the baseline is unacceptable. '
. 'The ¢stimated annual incidence i is
" spproximately 0.79 fatal cancers per. -
' y(,ar, and:over 80 percerit of that risk | 1A -
borne by people whose risk isiover .~ -
13%907% Over 80,000 people are’ exposed v
1o rigks greater thad 1104 The:
factors support the judgment’ £
ek level’ reptesente& by the ba 91ine g
‘ unacceptable. ‘ ST

-EPA examired several. altemati\(es

" before determining the acceptable level; .
. thosé alternatives and the risks they
. present are illustrated in Table'18: Af'ter :
. examining these different Altérnatives,
" the Agency determined that Alternative
: 1L, setting a NESHAP hmitmg emissiong
' from: undérground uraniuin mines 1010

< mrem/y ede Wluch resuits in a, .o
- maximum individual risk of 3><10"‘}ess

on in health effects to be expected:

than 10 percent of the popuiatlon
exposed to risks less than* 1x107¢ [thxsﬂ

" the risk assessment area, which

. confains unsvenly distributed . ir

population centers as opposed to the ,
more normal situation where the .« .. . °
‘population is more evenly distributed),

~.and an incidence of 0.24 fatal cangers - ..

peryearis acceptable. . . - - .-

In eslabhshing the policy for settmg o
NESHAPS in the context of the: earher :

- benzene decision, the. Agency )
“determined that emissions’ resultmg in a-.-
- . .above 1X307% their dose will'be much
- ;closer';to 3 mrem/y than lt will be to 10

lifetime'MIR no greatsr than " -
approximately 1:< 10~ %are!
presumptively acceptable.*

mkght'of the

arareters for'the
.asseasmeni and in modelling adtual” -

" emission and exposure, as-well as the . -

. EPA‘examined the ‘other risk

atoxceed the standard hy more than 25% close down tre other 4 minos - :

T uuormatxon on- :
| causes only lung cancer, which’ means

. . ‘uranium mineg will cause pnly 0. ()12
is due to the unusual demograpincs of . .
- very-few, if any, would receive risks as -
“to 10 mrem/y. Only the few individuals -
"‘receive a dose approaching 10 mrem/y

" prograssively smaller doses and risks as
distance from the mine increases. For

“health-reldted factors discussed. above,
- EPA has also examined the cost,
- . recognition that in achieving compliance -
-sources will generally control sons to - =
" ensure that a buffer exists below the
- actnal lével of a standard, EPA ‘judges -
" that the:MIRof 3)¢1074is essentm}ly
* pquivalent to the piesumptively safe - .
level of approxdmately 11074 Next, .

. feasibility of control technology
', necessary to lower emissions from -

: z.,of thig'anelysis can be seen in Table 18,
" EPA has considered’ Alterristives IT and

[

1ig category Radon'
that emissions from underground
non-fatal cancers a year. In’ addition, it .
must be noted that for most of the. . -
people whose risks are above 1X10%,

high as 33107 the risk level-equivalent

who-are closest to 'the mines would-

Everyone else would receive

the vast majority of people whose risk is.

tion: to reexamming all of the -

scientific certainty, and technologxcal

underground uranitm mines, The resulfs e

. 1 for underground upanivim’ mmes. AR
Since diﬁerent mine owners may use
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different methods to reduce the risk to
the maximum individual, there is a great
deal of uncertainty in assessing the
costs and the benefits going from
Allernative II to Alternative III. The
range of the benefits of controlling
emissions to various levels can be seen
in Table 19.

A comparison of the two alternatives
indicates that a small reduction in
incidence would occur, from a range of
0.24 to 0.05 (approximately 1 every 4 to
20 years), to a range of 0.09 to 0.009
{(approximately 1 every 11 to 111 years).
This reduction must be compared to the
increased difficulty and expense that
would be incurred by 9 of the 15
underground uranium mines in further
reducing the dose to the maximum
individual by a factor of 3 and the
questionable feasibility of the control
technology. EPA has determined that the
level of Alternative Il protects public
health with an ample margin of safety.
Therefore, EPA is setting a NESHAP
limiting the dose to the maximally
exposed individual to 10 mrem/y ede.

4, Implementation:

This standard is an effective dose
equivalent standard. Mines are limited
in the amount of dose their radon
emissions can cause to the nearby
population, Due to Mine Safety and
Health Administration {(MSHA)
regulations, which are designed to
protect the miners from high levels of
radon in the mine, the exhaust fans must
be operating whenever there are miners
working in the mine. This limits EPA
flexibility in developing other types of
standards to control radon emissions.

Under this rule, uranium mine owners
will have to measure their emissions of
radon, find the location of the
maximally exposed individual, use that
information as input into the COMPLY
computer code, calculate the dose to the
maximum exposed individual, and
report the results to EPA. Since
enforcement of the standard will be
based on the results of these
calculations, mine owners can comply
with the new limit by whatever method
or combinations of methods they
choose.

J. Surface Uranium Mines
1. Introduction

Surface mining is accomplished by the
excavation of one or more pits to expose
uranium ore for removal. This technique
accounted for about 45 percent, on
average, of the uranium ore tonnage
produced in this country between 1956
and 1985. However, much of today's
uranium production is from underground
mines and other sources.

In the past, annual production from
surface mines ranged from a few
hundred tons of ore to 100,000 tons or
more from ag many as 1200 mines. Due
to the dramatic decline in the uranjum
industry since-1981, the number of
surface mines in operation in the u.s.
has dropped from 50 in 1981 to just 2 in
1987; one of these is scheduled to close
in 19893,

During surface mining, topsoil {called
overburden) may be segregated and
saved for reclamation; overburden is
piled on land beside the pit. The pit and -

"overburden represent a large surface

area from which radon can escape into
the atmosphere. Radon emissions from -
the pit and overburden are higher than
normal soil because the rock
surrounding uranium deposits has higher
radium concentrations than nermal soil.
Health, safety and environmental
hazards associated with uranium mining
are regulated by a variety of Federal
and Stiate laws. As a result of the laws

_and regulations, many of the inactive

uranium mines, are in various stages of

* reclamation by the placement of an

earthen cover over the pit and the
overburden. This reclamation of the -
mines significantly reduces radon
emissions. In the past, EPA decided not
to promulgate a NESHAP for this
category. That decision was challeng.,d ;

in litigation and is being reexammed in -

this rulemaking. .
2. Estimates of Exposure and Risk

EPA conducted a field study durmg
the summer of 1988 {o obtain

information with which to model the

surface mining industry so that
estimates of risk from surface mining
could be made. Radiometric surveys -
were conducted of the two active mines,
located in Texas and Wyoming, and 25
inactive mines located in Arizona, New
Mexico, Colorado, South Dakota, Texas
and Wyoming. In addition, the
demogray hic and meteorologic data
were gathered in and around each
mining site. :

The maximum individual risk of fatal
cancer from radon emissions from
surface uranium mines is 5xX10"% The
radon emissions are estimated to cause
0.026 fatal cancers per year to the
population within 80 km. Over 95
percent of the risk to the populahon is
borne by people whose risk is less than
1% 1075 and over 75 percent of the risk
is borne by people whose risk is less
than 1xX107%.

‘Table 20 presents example scenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terins of ‘
estimated annual fatal cancer incidence,

maximum individual lifetime risk, total

population exposed at or above
particular risk levels (i.e;, risk ,
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission: level
identified as Alternative IL

-3, Application of Decision Me thodology

to Surface Uranium Mine Source
Category

The decision that results from the ‘
application of the multifactor approach
to the surface uranium mine source

_category is described below.

Decision on Acceptable Risk. As
stated earlier, the maximum individual

- risk to any individual i8 5X 1075 which is

lower than the benchmark of

" approximately 1X 1074 The estimated

annual incidence within 80 km is.0.026
fatal cancers per year. In addition, only

' 24,000 people out of 30 million {<0.1

percent) are exposed to risks greater
than 11076 Based on these factors
EPA concludes that the baseline risk is
acceptable. :

Decision on Ample Margm of Safety
In addition to reexamining all of the
health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological

-feasibility of control technology

necessary to lower radon emissions
from surface uranium mines. The results
of this analysis can be seen in Table 21.
The examined options, Alternative I and
Alternative II, differ only in the amount
of dirt that is used to bury the radium
bearing waste. The costs and benefits of
controlling emissions to various levels
can be seen in Table 21.

A comparison of the two alternatives
indicates that a very small rediiction in -
incidence would occur from moving to
Alternative 11, 0.022, represernting an

- gstimated incidence reduction of 1 life

every 45 years. In addition, a small -
reduction in maximum individual risk
would result, from 4.8 X107% to 2.4X1075,
EPA examined these small reductions in
incidence, and maximum individual risk
and the costs of achieving Alternative II |
and has determined that Alternative I
would provide an ample margin of

safety to protect public health, .

In addition, this source category is
already regulated by a host of state and
federal mine reclamation laws. Due to
the depressed state of the uraniom

_mining industry, there is no reason to

believe that new surface mines will be
constructed. The presence of these laws,
the very low maximum individual risk
and incidence level associated with this
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category, and the depressed nature.of TABLE 20. -—-SURFAC’E URAN!UM MtNES—«- TABLE 20. -—SURFACE URAMUM MINES-—- B
the mdustry lead EPA to the decision ; . Continued =~ -~ - [ - Continued ‘

. that it is unnecessary for EPA toseta [Descnphon Open pit mines excavations 1o’ uneaﬁh [Descnpilon Open pit mines excavatlons to ‘unearth

NESHAP for this source category. o urﬁmulm ore. On;yg;v)uo aée c;pehx;fhlng (gnedof (\ivhxch urﬁmu]m ore, O;\lgyggv;o alge gp?‘;aﬁ;ng (gnedof é»hlch )
Wil Cios8e in't 200U @iva  nundre 8\!’9 . will close in y . abou eive hundregd e | . -
Therefore, no standard i 18 p romulgated ) o!osed and wm not reopen 1 : closed and will not recpen 1 : .
regulating emissions from surface . 3 AR : : _
,uramum mines. . ‘ - .| Alternative I | Altérnative Coo D T Anernative 1] Altemnative,
- . b v : . (baseling) t. . W . | (basehne) th
TABLE 20.—SuURFACE URANIUM MINES | : DU T : L
Incidencs within 80 km |- v : |- E-3l0E-2 LEN Q-
tDescr]ipﬁen O%er; pilt mines exca\tlaiw?s to tfmegftg (death/Y) st 0,086 - -0.0028 -E-4 10 E-3 0. -0
uranium ora. Oniy Wwo are operating {ona of whic ; R AN B . .
will “close in 1693); about tweive hundred wa Ris ké’:g“;?g .. RACE % T E 5f°g 4 0201 g.ooog
. ciosed and wuf not reopen] ) ) . g B E-6 to E-5 0.005 .002
L , gj ;o E:g ‘g . g - tess E-6..... 0.020 0.0010
Atieraive | | Altenafue | s 4 pog 4000 | . -a3000 | T i
- {bageline) | - ‘i E-5 16 E- 200000 | . 80000 | ., . o K
e T P loss E-6... oM - 30M - Other Health Impacts: Non-fatal
Maximum individual - Sl . |- Riskincidence R I | cancers no more than 5%;of deaths, - -
L L O R— 481071 24%10™ E-210 B i e Q* c 0 e R
TABLE 21 -—ouRFAc:E URAN!UM Mmss )
e : - S ' . Incremsm Total :‘ihéré;xent increment | - Total
" Alternative- - - o - -MIR incidence | incidence incidenca espial cost | 8nnusiized | annualized
) . - R : reduction teduction -{. 2P - cost’ . cost. -
1 (BaSeliNg} .. i) 48X1078 1 0,008 b ' SO RN W :
M rvasne : 24x107% {00038 0022] L o022{ - $15M[ s0.8M.| - $0.8M-
Comments. N C - practice stanidard specifylng two =~ * ’  : smaller pxles and dxspose of them |
i Alternative L. Baselme, no mﬂe—-—State methods, onie of which must be usedin - separately -
- reclamation rules apply. Analysxs - the construction of any new tailings. : , o :
assumes larger production mines . - impoundment. The piles must ultimately ~ > Est@gtes of Exposme and Risk
characterize the risk associated with  * be disposed of in accordance with an _ - EPA’s risk assessment of-operating
surface uranium mining. Analysis is ~ EPA Atomic Energy Act regulation, 40~ uranium mill tailings is a site-by-site
based on 25 mines. States with _ - CFR part 192, whxch is ;mpleme%ed by assessment of all 12 licensed millg that-
reclamation requirements included - the NRC. . ) . are either currently operatingoron .
-~ Colorado, Texas, Utah, Wyozmng and . pgpthe current radmrmchde 3 . standby. Emissions were estimated from e
-Bouth Dakota., - - . NESHAP rulemaking, EPA {8 " the radium-226 concentrations in the
Alternative Ik Covet;source to limit - promulgating rules for three different . ./ tailings, the amount of tailings, and the
;nﬁ:ilog;é;fo pGi/m -—s-—-Aseumes 82 - subcategories that deal with mill - assumption that 1 pCi/g of raglum-ZZﬁ in
clers cover. ) - tailings: operating mill tailings- ——existing the tailings produces 1 pCi/m?*-s of B
K. Opemtmg Ummum MIII Tailings piles, operating mill tailings—new 1a‘dpn The ?PetSOTOI‘?g{Gal data was
Piles , L . technology, and disposal of uranium mill taxcerlt from nfearby s.fﬂﬂoﬁfn and besod
1 Intmdacuon ., B - tailings {as a separate source category; -~ Populations from 5 to 80 km are base

¥ - on U.S. census tract data. Populations
see saciion VILL of this notice]. " . within 5 km were counted at each of the
sites. EPA analyzed ¢arrent emissions
“and the emissions that would be .
expected when new ta:lmgs '
impoundments are created in the future.
EPA estimates that the lifetime fatal .
cancer risk to the most exposed
individual is 3167% from the twelve
. licensed piles that are either operating
or on standby. Uranium mill tailings are

_The process of separating urenium
. from its ore creates waste material

called wranium mill tailings. Since = -

" uranium ore generally contains less than
1 percent uranium, uranium milling

' produces large guantities of tallmgs.
These tailings are collected in
impoundments that vary in size from 20
10 400 acres. The tailings contain large

_amounts of radium, and, therefore, they

This source category, operating mill ~
tailings, has two subcategories because
existing and future mill tailings piles
present different problems. Existing mil]
tailings piles are large plles of wastes .
that emit radon. Radon emissions from
“these piles ars retarded by ihe presence
of water. Howevez‘, if operations cease,
and the pit is allowed to dry out,

emit large quantities of radon: There are rexmssxons can increase significantly. . .estimated to cause 0.004 fatal cancers. =
26 NRC-licensed uranium mills in the New piles can be desxgned to - per year, approximately 1 case every 250 .
* western United States. Due to the overcome this problem inone of two years to the 2 million persons within 80
depressed state of the uranium industry,  ways: {1) Limit the size of the pile, which  km of the tailings piles, This risk i much
most of these mills are not currently limits the radon source; or (2) utilize @ jower than the estimated risks presented
operating. - - disposal system, continuous disposal, " - jn the proposed rule. The reason for the
“The Uranium Fuel Cycle standard, 40  thatdoes not allow large pilesto =~ - - great reduction’in the risk calculated is
CFR part 190, does not regulate radon  accumulate. The new technoiogy is not that EPA has received and confirmed -
emissions from the tailings piles. Radon  feasible for old piles, as itis easierand  _information ‘during the comuient period -
emissions during operations are - ‘cheaper and releases lessradon to. .- . that these piles are mostly wet or -
currently regulated by a NESHAP 40 - simply cover up the existing plles, rather covered with clay. This greatly reduces

CFR part 61, subpart W, which is a work than to break them up into 2 series of . the rate of radon emxsswns from the.
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piles, greatly reducing the risks that they
pose.

EPA's analysis of new technologies is
based on one set of model mills. By
creating a set of model mills the analysis
provides a meaningful comparison of the
different technological alternatives,
unaffected by assumptions about the
number and locations where new mills
and new piles might be constructed.
However, this may understate the
incidence from these piles if more mills
are constructed, than are included in
this analysis. ;

Tables 22, 23, 24 and 25 present
example scenarios to show how
different emission levels would result in
different health risk profiles. Tables 22
and 23 provide information on existing
piles; Tables 24 and 25 provide
information on the options for new piles.

The tables present the risk estimates at .

baseline in terms of estimated annual
fatal cancer incidence, maximum
individual lifetime risk, total population
exposed at or above particular risk
levels (i.e., risk distribution), and annual
incidence attributable to the population
exposed at each risk level,

3. Application of Decision Methodology
to the Operating Mill Tailings Piles
Source Category

The decisions that result from the
application of the multifactor approach
to the operating uranium mill tailings
Eﬂes source category is described

elow. Two separate decisions were
made: one for existing piles and the
other for new piles.

a. Existing Mill Tailings Piles.
Decision on Acceptable Risk, As stated
earlier, the maximum individual risk is
810~% which is clearly below the
benchmark level of approximately
1%10~* and is, therefore, presumptively
safe. The estimated annual incidence
within 80 km is 0.0043 fatal cancers per
year, which is less than one case every
200 years. Only 240 people are exposed
to risks greater than 1X10~5and 97
{Jercent of the people exposed have risks

ess than 1% 1074 Baged on these
factors, EPA has concluded that the
baseline risks are acceptable.

Decision on Ample Margin of Safety.
In addition to re-examining all of the
health-related factors discussed above,
EPA has also examined the cost,”
scientific certainty, and technological
feasibility of control technology
necessary to lower emissions from
operating uranium mill tailings piles.
The results of this analysis can be seen
in Table 23. As explained above, the
risks from current emissions are very
low. A NESHAP requiring that
emissions from operating mill tailings
piles limit their emissions to no more

than 20 pCi/m=%—s represents cux-rent

emissions. EPA has determined that the

risks are low enough that it is
unnecessary to reduce the already low
risks from the tailings piles further.
However, EPA recognizes that the
risks from mill tailings piles can
increase dramatically if they are:
allowed to dry and remain uncovered.
An example of how high the risks can

- rise if the piles are dry and uncovered

can be seen in the proposed rule, 54 FR
9645, That analysis agsumed that the
piles were dry and uncovered and the
risks were as high as 3X1073 with 1.6
fatal cancers per year. Therefore, EPA. is
promulgating a standard that will limit
radon emissions to an average of 20
pCi/m? —s. This rule will have the
practical effect of requiring the mill-
operators to keep their piles wet or
covered. At the point that a mill decides
to no loniger keep the piles emissions
below the standard, the pile should be
disposed of, otherwise the piles °
increased radon emissions are likely to
present unacceptably high risks.

EPA recogniges that in the case of a

tailings pile which is not synthetically or

clay lined (ihe clay lining can be the. :
result of natural conditions at the site) -
water placed on the tailings in an
amount necessary to reduce radon
levels, can result in ground water
contamination. In addition, in certain
situations the water can run oif and
contaminate surface water. EPA cannot
allow a situation where the reduction of
radon emissions comes at the expense
of increased pollution of the ground or -
surface water. Therefore, all piles will
be required to meet the requirements of
40 CFR 192.32(a) which protects water
supplies from contamination. Under the
current rules, existing piles are exempt
from these provisions, this rule will end
that exemption.

b. New Mill Tailing Impaund’ments

‘Decision on Acceptable Risk. In .

establishing the policy for setting
NESHAPS in the context of the earlier
benzene decision, the Agency
determined that emissions resulting in a
lifetime MIR no greater than
approximately 1X 10" % are

presumptively acceptable In hght of the

numerous uncertainties in both
establishing the parameters for the risk
assessment and in modelling actual
emission and exposure, as well as the
recognition that in achieving compliance
sources will generally control so as to
ensure that a buffer exists below the
actual level of a standard, EPA judges
that the maximum individual risk to any
individual from Alternative I, which
represents a continuation of current
practice, i3 1.6X107* is essentially
equivalent to the presumptively safe

" level of approximately 1X10~% The

estimated annual incidence is 0.014 fatal

cancers per yeai or approxxmately 1 . n

case every 70 years. In addition there -~ ' i
would be an estimated 0,0007 non-fatal .~
cancers per year. Only 20 people are at

risks greater than 1.0X 107 % and )

approximately 18.percent of people

within 80 km of mill tailings piles

receive risks of less than 1X107%, After

examining these factors, the S
Administrator has determined that ‘(he )

‘baseline risks from néw uranium mill’

tailings impoundments are acceptable, .
Decision on Ample Margin of Safety.

In addition to re-examining all of the

health-related factors discussed above,

EPA has also examined the cost,

scientific certainty, and technological .

feasibility of control technology

- necessary to lower emissions from new
* uranium mill tailings impoundments.

The results of this analysis can be seen
in Table 25. The examined.options,
Alternative I, Alternative I, and
Alternative III, represent different
methods of disposal. Alternative Iis the
use of one large impoundment,
Alternativé Il is the use of phased
disposal, and Alternative Il is the use of :
continuous disposal. :
A comparison of the alternatives _
indicates that very small reductions in . .
incidence would cccuy, 0,005 in going - -
from Alternative I to Alternative II, and
0.008 in going from Alternative I fo
Alternative IIl. In addition, the
maximum individual risk would be
reduced from 1.6 X107 %10 8X10" % or

‘81075 In addition both Alternatives II

and I will assure that over 97 percent -
of the population will be exposed to. .
risks less than 1xX10™¢ EPA examined
this small reduction in incidence and
maximum individual risk and the smail
costs of changing work practices, but |
also considered the uncertainties in this
analysis. EPA believes thai for this
category, the economic assessment is -
especially uncertain. This uncertainty’
make this analysis different from the
other analyses conducted by EPA in this
rulemaking. -

The uncertainty arises because it
assumes a steady state indusiry over
time. If the uranium market ouce again
booms there would be-increased risks
associated with Alternative L If the
industry then experienced another .
economic downturn, the costs of
Alternative I would increase because of
the economic waste that occurs when a
large impoundment is constructed and
not filled. The risks can also increase if

. a company goes bankrupt and cannot

afford the increased costs of closing a
large impoundment and the pile sits
uncovered emitting radon. The risks can




slso increase if many new plles are- phased disposal, since it.also protects TaBLE 22.—OPERATING “URANIUM MiLL
" constructed, creating the potential for’ public health with an ample margin of* TAILINGS PiLES——EwSTING PILES-—Con- b
the population and individual risks to be  safety. Either one of these technologles tinued ‘
_ higher than EPA has calculated, - ™~ will assure that future risks will be kept’ ' -
| These uncertainties significantly - under control by assuring that only = ‘°e?“'i.’é‘;%';eﬁ’fﬁe?é«t‘n'S“d‘:;‘;.u“:ﬁ’ A?,%%”;%i:'] et
- affect the accuracy of the analysis and small amounts of tailmgs are uncovered .
given the small cost of going to - at any time. This will prevent mill - . Alternative |-
*Alterhatives If and III, EPA has " tailings from becommg a large problem - (basetine)
determined that in order to protect the m the future.~ ‘ - ) :
~ public with an ample margin of safety, ;. Ej :g E‘z- 8 '
- . both now and in the future, new mill - 7 TABLE 22. -—-OPERATING UHANIUM MLl E-5 10 £4. 240
tailings 1mpoundments must use phased © TAILINGS PILES—EXlSTING Pn ES - E~6 10 E-Buun.uiiimmmmivsiensenssssssssassaie 60,000
or continuous dlsposal 0o Pios of W taings. ot the 11 ' ;(less E-6 o , 1.9M
. EPA believes that in the long Tun m mill LF escq;g’;‘,’,‘s'ed'fge,a,}gg'lj‘,’;}‘,,;“é. m.‘ur;gtif] o1t R's éﬁg‘iﬁngfﬁ 0
.. owners will save money using : E-3 16, E-. 0
continuous dlsposal however, this +/ - R o Aitematxve P "E-4 {0 E-3. SR
. technolggy hds not been used:in - - S (basel:ne) ' -E~5 to E-4.. - 0.000057
* ufanium operations i in this country. - o i o :E—Gtg.E—, . g'gggg
'Given the resulting unicertainty- about \ Maxinium mdwidual ﬂsk (<hfeﬂme Co ese E-6 e
- the technological feasibility of this m;égﬁi‘;’amm Py , 2'93(384; .
. disposal method, EPA is also al!owmg Risk individual e Otbe[ I—Iea]th Impaots, Non-fatal
,them to use Altematlve it wluch is E-210 E-Tormmssntonn 0 | cancers ndo more than 5. percent deaths. .-

i
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P TABLE 23. —OPERAT!NG URANIUM Mlu. TAIuNGs——-ExISTuNG Pu.Es

{ncrement " Total

R g g . . increment. " Total lncfrerﬁeiif ]
- Alternative MIR Incidence | incidence incidence " capital cost | dnualized: | annualized.
' ’ reduction | reduction P! S cost’ " i . cost
| {Basstine) ,2.§x10‘§, '0.0043 |:

Comments. :
Alternanve I Baselme rule—--Flux standard for operdtmc, piles of 20 pr/mz—-s.

. TABLE 24 --OPERATING URANIUM MILL TAIL NGS PILES——N:W TECHNOLOGIES L .
[Descnptcon The d;fferent methods of d:sposai ihat can be used for the constmcuon of new ur arium m:li ta:hngs ps!es by uvanxum mzlhng companles] = ~ e )

SR o ' : S A U T S A(lézgi;ggi Ahemative'il i Alte.rnativ'e lﬂr
Maximum individual figk (lifefime)... besenvinssrsess . . 1.6X10"¢ 9103 6x1078
Incidence within 80 km (death/y) KO . evsenesnarasiiens i 0.014 © - .0.008: 0006
Riskindw:dual T B R - [AERE TR coorn R

E-2 %0 E-1 : . : ersendosmnns . el e ol A B

E-3 to E-2 . ; - . - ‘ ] [ A B N T 0. .

E-d 10 E-3 ceevrvmmrniins ssiebersorione S brvevissensenaiesseosipeisinsies lsdie ‘ S .. - -0 . -0

E-5 10 E-4.......00... riaosaard i e eaiairnens cornserien eensas osseend - 6,800 ] - - 100 << 100

E-6 to E-5. . 680,000 | 20,600 | . *.20,000

- less E-6 120,000 ' 780,000 |- 780,000
Risk incidence . et LT S R S B v

. E-2t0E1 Eresisamsensi : . . eimsussessemssssissssassoinnsd ; L0 oo 0

E-3 to £-2 aenrenesseesesssemeinsssisson . . : ; Frsssormsionpnsssesensninasasesc RPN B I S 0

E-4 to E-3. I s . S : - . Cesser © 0.00009. S0 T ¢ ]

E-5 10 E-4...... Semesenessiion — ; S orsrmerbsshoni . 0.0014 ©-0.00008.] - -0.00005

. BB 10 E-5 i ‘ Cevivpeeicerizesoions arebsesisssosioessessinnssrpeniestEnssasoessindind -0012 | . 0.0001 0.0005

!ess’ E-8.. tasion Zsenivnns . ; 2 . fernred 0.001 | 0.009° 0.0055

3 Rlsks are for on!y one model mﬂl Numbers should be used for companson pdrposes only
Ot]zer Hea]tlz Impaats. Non-fdtal cancars 10 more than 5 perceqt of deaths b
TABLE 25 ——OPERAT:NG URANlUM Mu.L TAILiNGS——NEW TECHNOLOGIES LI
v L A R B lnurerrent : Total, Increment | - Increment Total .~ -
: Alternative ! . - MIR - lncidence - incidenice - |. incidence “capital cost |- ahnualized | annualized
. o . . - . reduction’ reduction 1 pital ' .- cost ‘cost
| {Baselins) . 1.6%107¢ 0.014 . Cessnit : I
| R — - S—— 8.0:X10™% 0.009 I - "0.005 |, 0.005 $ 6.3M -8 0.5M $0.5M .
11 Ey— . 6.0 1078 0.008 0.008 ©0.008 | <8 1.0M> | <$0.08M> | <$0.08M> -

"1:AH estimates for a single model mill Alternative i and Il are each compared 1 Alternative 1.’
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-

Comments:

Alternative I: Baseline, no rule—
current technology is used. Single large
impoundment.

Alternative II: Current NESHAP~— .
several small impoundments with 40
acre limit {phased disposal).

Alternative III: Current NESHAP-—
tailings are dried and disposed of
immediately (contmuous disposal).
Total capital cost is less than other two
alternatives, Costs and incidence
reductions are compared to baseline
alternative,

4. Implementation

The NESHAP for existing mill tallmgs
piles is a flux standard that limits the
emission of radon from the piles. The
standard limits the amount of radon that
can be emitted per unit area (m? per .
unit of time (s). This standard is not an
average per facility but is an average
per radon source, The mill will annually
test its impoundments and report the
resulls to EPA, .

The NESHAP for new impoundments
is a work practice standard that requires
mill operators to manage their tailings in
a way that will reduce radon emissions.
Mill operators will not be aliowed to
build any new mill tailings
impoundment which does net meet this
work practice standard. EPA will
receive information on the construction
of new impoundments through the
requirements for EPA to approve of new
construction under 40 CFR part 61,
subpart A,

Since EPA already has or will receive
through these reports the information it

"needs, uranium mill tailings are
exempted from the requirements of
§ 61.10.

L. Disposal of Uranium Mill Tazlmgs
Piles

1. Introduction

After uranium mill tailings
impoundments can no longer be used,
they must be disposed of. In addition to
the fourteen licensed piles that
commercial licensees are
decomxmssxonmg. DOE controls 24
abandoned uranium mill tailings piles.
The 1978 Uranium Mill Tailings
Radiation Control Act (UMTRCA) gave
DOE responsibility for remedial actions
at these latter sites. This Act also
required EPA to set environmental
standards to control releases from
uranium mill tailings impoundments.
EPA, promulgated standards for both
types of sites at 40 CFR part 192. That
regulation limits post-closure radon
re}easos to 20 pCi/m’-s from the tailings
piles.

In the past, EPA decided not to
regulate under the CAA the disposal of
uranium mill tailing impoundments
which are regulated under UMTRCA.
That decision was challenged in the
litigation, so EPA is reexamining it.

‘2, Estimates of Exposure and Risk

EPA’s risk assessment of uranium mill
tailings is a site-by-site assessment of
all 24 inactive piles and the 14 licensed
piles that are being decommissioned. An
uncertaiaty in this risk assessment .

occurs because DOE currently has plans -

to relocate eleven of the inactive mill
tailings piles to unpopulated areas; in
addition, DOE plans to stabilize the

-remaining 13 piles pursuant to the 40

CFR part 192 standards. EPA has
considered information in the
rulemaking record concerning DOE'’s
plans in its determination on this
category.

Emissions were estimated from the
area of each tailings pile and an
assumed radon flux of 20 pCi/mZ2s for
reclaimed piles unless information
existed which demonstrated that the
radon flux would be less, and 1 pCi/m2s
per pCi/g of radium for unreclaimed
piles. Where specific documentation
existed, such as contracts or agreements

with regulatory agencies, EPA assumed .

that piles would be disposed of
according to existing plans at the time
scheduled. Meteorological data were
taken from nearby stations, and
populations from 5 to 80 ’km are based
on U.S, census tract data. Pcpulations
within 5 km were measured at the sites.
According to EPA’s analysis, the lifetime
fatal cancer risk to the most exposed
individual is 31074 These tailings piles
are estimated to cause 0.070 fatal ’
cancers per year or approximately 1
case every 14 years, to the 8.4 million ~
persons within 80 km.

Table 26 presents two alternative -
scenarios to show how different
emission levels would result in different
health risk profiles. The table presents
the risk estimates at baseline,
Alternative 1, in terms of estimated
annual fatal cancer incidence, maximum
individual lifetime risk, total population
exposed at or above particular risk

" levels (i.e., risk distribution), and annual

incidence attributable to the population
exposed at each risk level. The table
also presents available estimates of
annual incidence and maximum
individual lifetime risk for a lower
emission level identified as Alternative
IL ’ :

‘In addition to reexamining all of the.

3. Apphcanon of Decision Methodology
to the Disposal of Uranium Mill Taiiings
Category

The decision that results from the
application of the multifactor approach

-to the disposed uranium mill tailings

source category is described below.
Decision on Acceptable Risk. In
establishing the policy for setting
NESHAPS in the context of the earlier
benzene decision, the Agency
determined that emissions resulting in a
lifetime MIR no greater than
approximately 1 X107 *are

‘presumptively acceptable. In light of the

numerous uncertainties in both
establishing the parameters for the risk -
assessment and in modelling actual
emission and exposure, as well as the
recognition that in achieving compliance
sources will generally control so as to
ensure.that a buffer exists below the
actual level of a standard, EPA judges
that the maximum individual risk of

"' 3X107*is essentially equivalent to the

presumptively safe level of
approximately 1 X 1074 The estimated
annual incidence is 0.070 fatal cancers
per year or 1 case every. 14 years; in |
addition, there would be 0.0035 non-fatal
cancers per year. Only 200 people are at
risks greater than 1.0X10™% and
approximately 86'percent of the people
within 80 km are at risk levels of less
than 1X10~¢

After examining these factors, the
Administrator has determined that the
baseline risks from the disposal of
uranium mill tailings 1mpoundments are
acceptable. .

Decision on Ample Margin of Safety.

health-related factors discussed above,
EPA has also examined the cost,
scientific certainty, and technological
feas1b111ty of control technology
necessary to lower radon emissions

* from the disposal of uranium mill

tailings plles The results of this analysis-
can be seen in Table 27, The examined
options, Alternative I and Aliernative I,
differ only in the amount of dirt that is
used to bury the radium bearing waste.

A comparison of the two alternatives
indicates that a small reductions in
incidence would occur, 0.044; this
represents an estimated incidence
reduction of 1 life every 23 years. In
addition, the maximum individual rigk is
reduced from 3.0X1074 to 8.7 X1075% EPA
examined these small reduction in
incidence and maximum individual risk
and the relatively large costs of

_achieving Alternative Ij, $158 mllhon in

capital costs and $13 million in
annualized costs and determined that




Fedeml Reglster / Vol 54 No. 240 / Fnday, December 15 1989 / Rules and Reguiahons

51@83

Alternatlve I protects public health w1th
“an ample margin of safety o
‘Although this category is already o
regulated under 40 CFR part 192, EPA‘
believes that a NESHAP would still .
serve a useful purpose. The existing
UMTRCA Tregulations set no time limits
for the disposal of the piles. Some plles

have remalned uncovered for decades
emitting radon. Although recent action

- has been taken to move toward disposal
of these piles, some of them may still

remain uncovered for years. In addition,

a rule would assure that piles which are .

not ready for disposal at this time will
be disposed of in a timely manner after

- they are removed from gervice, As a .
result, this NESHAP would reduce radon
emissions from uncovered piles and . .

- .assure that the public will be protected.
Therefore, EPA has decided to regulate
this category by setting a NESHAP
limiting emissions from these sources to
no more than 20 pCl/mz-s. C

TABLE 26. -—DISPOSAL OF URAN!UM MiLL TAlL!NGS

[Descnpt;on The dlsposal of urahium mall taiimgs piles when they aré no longer used for the disposition of new ta:!mgs Twanty -four pxles are contro!!ed by DOE 26
i . - piles are controlled by Indwxdual uranium mﬂhng compames ' )

Alternative I Baseline rule: Cover:
source to limit emissions to 20 pCi/m2-~
s—the same level as the current AEA
rule set by EPA,

Altemauve ii: Cover source to hmxt
emissions to 6 pCi/ mz—s

4 Implemer tation

Under this NESHAP, all uramum mill
tailings will have to be covered to - o
reduce the amount of radon they -

release. The standard limits the amount

of radon that can be emitted- per unit .
area {m?) per unit of time {s). This
: st?ndard is an average per mill tailings
pile.
Piles must be tested when dlsposal
operations are completed but before the:
" disposed pile is turned over fo a
government organization charged with

long term ownership. Since these reports

of the testing will provide EPA with the
additional information it needs, uraniuvm
miil tailings are exempted from the
requirements of § 61,10.

requires compliance by existing sources’
within 90 days after the effective date in
accordance with the CAA, 42 U.S,C. .
7412(0)(1){B][1] However, EPA is aware
that many sources covered by this’
subpart will not be able to come into

.. 'compliance that quickly. EPA is making
" a generic finding that at least two years .
“is required for the disposal of uranium

mill tailings and that during that period

‘all persons will be protected from .

imminent endangerment from uranium

- mill tailings piles. This finding also

applies-to piles that are not yet ready for

. disposal but will cease to be operahonal

at some point in the future.

If the two year period is not enough
time for these piles to dry out and be
covered and disposed of then EPA is

. prepared to develop expedmous
‘compliance schedules in consultation

with affected parties within the
framework of the enforcement
mechanisms of 42 U.8.C. 7413, as

appropmate In these discussions wﬂh

| Asemative 1| g e
N | (baseline) ,.A!terr!a;ive_ |8
: l, Meximum individual risk (ifetime):.. 3,.0%10’,‘ 8Ix10°8
Incidence within 80 km (death/y) © 10070 -0.026
Risk individual ; . e
T E-2 10 E-1 ... IRV ¢ 1 EUUOUR A | B
E-3t0E-2....... .0 T
E-4 to E-3 . 200 .G
E-5 to E-4 +-33,000 . - 3,000
E-6 to E-5 1.3 138,000
less E-6.... T o8M 8.3M
Risk incidence . n
E-2 10 EA ..., 0] .0
. E-8toE-2 . S
" E-410 E-B e, Copoosz | 0
E-5 {0 E-4.., 0.0089 10.0014 .
E-6 to E-5... .+ 0.080 10,0049
less E-6 . 10,031 i 0.020 -
Otbez‘ Health Impacts Non-fatal cancers no more than 5% of deaths. )
o '  TABLE 2r. —Dasxaosm. OF URAN!UM MILL TAILINGS e
S S o v In_cremem 1 Total - ‘lnerémem Increment |-+ Total
" . . Alternative .. " - CMIR - ‘Incidence incidence Jincidence . {- capita! cost annualized | annualized . .
ST Ry 7 - | reduction | - redugtion . p o] - cost . cost
1{BaSElNe) i i L goxior | 0,070 [ . R NSRRIl AETE
H . E: " 87x1078 . . 0026 - - 0044 -0.044 - $290!% S $16M !
Comments: This standard, like all NESHAPs, - .. DOE, EPA will consider the restraints on

DOE discussed in Senate Report No..
100-543, accompanying Pub. L. 100-816,
100th Congress, 2nd Sess., reprinted.in © - -
.1988 U.S. Code Cong. & Ad. News, 4329 =
et seq. EPA recognizes thatthe -~ -
requirements of CERCLA and other
-environmental laws will also have to be
considered in these consultations.’

VI!. Responses to Legal ‘and Pohcy
Comments ;

On March 7 1989, the EPA pubhshed )

- in the Federal Register proposed =~ -~ -
National Emission Standards for '
Hazardous Air Pollutants (NESHAPSs)

* for radionuclides emitted to ambient air
from 12 source categories. The Federal
Register notice requested public

.. comments on the proposed NESHAPs, -

and the specific risk management
approaches that were used to develop-:
the standards. Informal public hearings-
were held in Washington DC and Las

. Vegas, NV, to give interested parties an .
- opportunity to present their views, and

- gieM’
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writlen comments were solicited,
Comments were received from almost
300 individuals and organizations
representing government agencies,
industry and other members of the
regulated community, environmental
and public interest groups, and the
general public, This section of the
preamble discusses the legal and policy-
related comments received during the
comment period. A separate Response
to Comments Document was prepared
which addresses comments relating to
modeling and compliance procedures, as
well as comments particular to each
source category.

1. Interpretation of Vinyl Chloride
Decision

Comment: Several commenters
discussed the fact that the D.C. Circuit
decision in Natural Resources Def.
Council, Inc. v. EPA, 824 F.2d 1146 {1987)
(Vinyl Chloride) recognizes that EPA
may deem some level of cancer risk as

acceptable, in light of the fact that many

carcinogenic substances are assumed
not to have a threshold value below
which they pose no risk. The issue
raised by these commenters is what
level of risk from radionuclide emissions
could be characterized as “acceptable”
under the Court of Appeals’ ruling,
particularly in light of such court
decisions as Alebama Power Co. v.
Costle, 636 F.2d at 323 (D.C. Cir. 1979)
and Public Citizen v. Young, 831 F.2d at
1108 (D.C. Cir. 1987).

In the context of the Vinyl Chloride
decision, the issue is whether the
“acceptable” risk is equated with de
minimis risk, and is thereby defined as
“trivial” or “of no value,” or whether
some higher level of risk is considered
acceptable under the court's ruling.

It was argued that the Alabama Power
and Public Citizen cases support the
contention that acceptable risk and de
minimis risk are synonymous, and that,
vonsequently, only “trivial” risk “of no
value" can be interpreted as “acceptable
risk” under the Vinyl Chloride decision,
Moreover, the risk cannot be dismissed
as "trivial” unless EPA demonstrates a
public consensus that the risk levels are
unworthy of preventive response.
Hazardous air pollutant-induced cancer
risks of 8X1073,1X1073, or 1X10™* are
not in this category, and EPA may not
be able to show such consensus even for
risks of 1 10~% Similarly, it was posited
that Public Citizen and Vinyl Chloride
support the position that only a de
minimis level of risk (e.g., 110 ¢or
lower) can be considered acceptable,
and that this position is consistent with
the CAA focus on public health and
providing an ample margin of safety.

Several commenters disagreed with
the previous comments. These =
commenters argued that a safe level is
not the equivalent of a de minimis risk
level and distinguished between de
minimis risks, which are too trivial to
warrant regulation, and a broad zone of
higher risks that may still satisfy the
court’s definition of “acceptable risk.”
The commenters pointed to the fact that
the court used the latter term
intentionally in the Viny/ Chloride
decision, and was aware of the differing
legal meaning of de minimis. The
commenters also cited the Alabama
Power and Public Cilizen cases, stating
that those decisions held de minimis
risk to be applicable except for those
instances where Congress had already
been “extraordinarily rigid” in
establishing regulatory requirements.

Commenters also pointed out that the .

court in the Vinyl Chloride decision
specifically stated that “acceptable risk”
does not necessarily mean risk free.
They argued that the court defined
something as “unsafe” when it exposes
humans to a “significant risk of harm.”
The fact that a risk is not de minimis
does not mean that it poses a
“significant risk of harm.” For instance,
the examples of “acceptable risk” cited
by the court, such as driving a car or

breathmg city air have a hlgher thande

minimijs risk. Therefore, using this

example as a guide, there is no basis for -
- regulation of certain categories of

sources since risks significantly above
this level may be judged “acceptable”
under the Vinyl Chloride decision.

Some commenters stated that the
“acceptable risk” finding derives
directly from the text and legislative
history of Section 112 of the CAA, while
the de minimis concept is a nonstatutory
doctrine identified as a risk test by the
court in the Alabama Power and Public
Citizen cases. Thus, the “acceptable”
and de minimis risk test serve much
different functions in public health
regulation.

Response: As the commenters
acknow!edge, the Viny! Chloride
decision recognizes that EPA may find
some level of cancer risk to be’
“acceptable.” In its explanation of the
term, the court cited the preamble to the
Federal Register notice announcing the
final Vinyl Chloride regulations:

Scientific uncertainty, due to the
unavailability of dose/response data and the
20-year latency period between initial
exposure to vinyl chloride and the occurrence
of disease, makes it impossible to establish
any definite threshold below which there are
no adverse effects to human health.” [citation
omitted] 824 F.2d 1148, (D.C. Cir. 1987).

.mentioned the concept of de minimis

The court explained that “the
Congressmnal mandate to provide “a
ample margin of safety" to “protect the
public health” requires the
Adsministrator to make an initial
determination of what is “safe.” This
determination must be based
exclusivelyupon the Administrator’s
determination of the risk to health ata .
particular emission level. The .
Administrator’s decision does not
require a finding thdt “safe” means “risk
free.” 824 F.2d at 1164.

Where the commenters differ is over
what level of risk from radionuclides
emissions can be considered an
“acceptable risk” within the meaning of

- the Vinyl Chloride decision. Some argue

that in order to be “acceptable”, the risk
must be no more than de minimis within
the meaning of Alabama Power and
Public Citizen, while others dlspute this
position.

The EPA does not interpret
“acceptable risk”, for purposes of

_ Section 112, as synonymous with or

limited to de minimis risk as described
in Alabama Power and Public Citizen. -
The Vinyl Chloride decision, while

going into great detail in dlscussmg the

: concepts of both * acceptable risk,” and

“ample margin of safety,” never

risk. What the court did say was that

Congress exhibited no intent to require

EPA to prohibit emissions of all ’
nonthreshold pollutants, and, cltmg the

Supreme Court decision in Industrial

Union Dept., AFL-CIO v. American .
Petroleum Institute, 448 U.S. 607 (1980) :
stated that “safe does not mean risk

free.” 824 F.2d at 1153.

The court declined to restrict the
Administrator to any particular method
of determining what constitutes an
acceptable risk but explained simply -
that “the Administrator must determine
what inferences should be drawn from
available scientific data and decide
what risks are acceptable in the world
in which we live.” 824 F.2d at 1166.

By way of example, the court referred
to language in-the Supreme Court’s
Industrial Union decision, to the effect
that driving a car or breathing city air
are risk-laden activities that society
does not consider “unsafe.” 824 F.2d at
1165. Thus, the determination of what is
an “acceptable risk” is discretionary
with the Administrator, and invelves
evaluation of existing scientific data and
uncertainties concerning that data,

The EPA disagrees with the
commenters’ contention that Public
Citizen demonstrates that “acceptable
risk” is limited to de minimis risk.” .
Public Citizen involved a Food and Drug
Administration {FDA) statute
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prohibiting use of any food coloring
“additive “found * * * to induce cancer
~ in man or animal,” 831 F.2d at 1109: The
.FDA in that case argued that a de
minimis exception, allowing use of the
challenged additives when the cancer
risks involved are trivial, could properly -
be interpreted into the statute. The court

however, while acknowledging that the -

cancer risks were-indeed trivial, held

. that the statute imposed an absolute ban

once a finding of carcinogenicity had
been made, and therefore no de minimis
-exception could be employed. -

The situation in Public Citizen’
involving a “no-risk” statute is markedly
different from the facts of the Viny/
Chloride case. In the Viny! Chloride
case the court mterpreted the Clean Air
Act as'not equating “safe” with “risk
free.” 824 F.2d at 1153 [citations
omltted] Indeed, as explained above,
the Vinyl Chloride court specifically
used examples of activities having .-

acceptable levels of risk “in the world in |

which we live” 824 F.2d at 1165
[cltatlons omitted], but which exceed the
de minimis concept described in

- Alabama Power. Thus, unless the Vinyl/
Chloride decision is read to broaden the
de minimis concept from tr1v1ahty to a

level which is acceptable in the world in

which we live, the dicta in Public
Citizen is an apparent misconstruction .
of the en banc Vinyl Chloride opinion.
Furthermore, Public Citizen did not deal
with a statute requiring a determination
of a “safe” level, and therefore cannot
reasonably be compared to Section 112
- of the CAA, and the court’s analysis of
-risk in the Vinyl Chloride opinion.
Finally, the Viny! Chloride couri's
.citation of Alabama Power does not
constitute adoption of the de minimis
. concept. As stated above, the Viny/
Chloride decision makes no mention of
the de minimis concept, and cites
Alabama Power following a discussion
of risks found acceptable by the -
Supreme Court in Industrial Union
which clearly exceed dé minimis.
Therefore, at most, Alabama Power was
apparently cited as an example of a risk
- level, which would, of course, be
considered “acceptable.” Obviously, the
enumeration of other, higher, risks
precludes the interpretation that_ithe
court was equating the de minimis
concept and “safe” or “acceptable risk”
. in Vinyl Chloride. In conclusmn, EPA
- does not believe that the terms de
minimis and “acceptable risk” are

Synonymous. Further, EPA believes that -

it is not required by Viny! Chloride to -
reduce risk to a de minimis level.
_Comment: One commenter argued
that EPA has ignored the precedent
established in the D.C. Circuit decision

i s

in Lthyl Corp. v EPA, 541 F. Zd 1 (1976)
(en banc). This commenter argued that -
the decision established a *significant

" increment” test that must be satisfied

before EPA can set a standard under
section 112, a test that angress. adopted
in amendmg section 112 in 1977.

Response: The commenter has
misconstrued not only the teaching of
the D.C. Circuit in Ethyl, but the

. Congressional intent in modifying

sectlon 112 to follow thie court’s ruling.
First, the Ethyl decision does not apply "

directly to section 112, as the court was -

construing the language of section

'211{c)(1)(A) as it then existed in that

case; in addition, thé decision involved .
lead, which unlike radionuclides, isa -
threshold pollutant. Second, while the
court did describe a portlon of its

‘ reasonmg by using the phrase

“significant increment”, that was not the
basic holding of the case. In fact, the

- court rejected exclusive use of siich a

test, in stating that Congress

“ * *'* did not mean for ‘endanger’ to
be measured only in incremental terms.”
541 F2d. at 30-31. Third, while Congress
did adopt language for section 112(a)(1}
prescribing the definition of a
“hazardous air pollutant” {“an air’

-pollutant * * * which in the judgment of

the Administrator causes or contributes
to air pollution which may reasonably

be anticipated to result in") from the
-reasoning of the Ethyl court, its purpose

was to emphasize the preventive or -
precautionary nature of the Act. 7977
Legislative History, 2516. In adopting .
this approach, the House Report stated -
that the “ * * * language is intended to
emphasxze the necessarily judgmental
element in the task of predicting future
health risks of present action and to
confer upon the Administrator the °
requisite authority to exercise such .
judgment.” Id. at 2518. Finally, the
Administrator has, in this rulemaking,
used a significance test in its decisions
on listing radionuclides andon .
standards for each of the source .
categories, as described in the Federal
Register netice. But, it has not used it in
the manner that the commenter has

v

- urged, which would eviscerate the true

meaning of the Ethyl decision and

.Congressional endorsement of it. EPA.
believes that its use of a “significance”. -

test here is fully consistent with the
statute, its legislative history, and
applicable case law, mcludmg the
Supreme Court’s decision i in the OSHA
benzene case. -
Comment: Several commenters ~ -
addressed the Vinyl Chloride court’s
finding on acceptable risk versus zero
risk. Several commenters felt that .
“acceptable” risk which the court

" are.no longer relevant because the

‘equated -with being “safe” is not zero ‘
- tisk; while the scientific approach can:

reduce uncertamty. life cannot be nsk

- free

Hespon se:The D.C. Clrcuxt Court in-

" Vinyl Chloride held that the

Administrator is required, under section
112, to make an‘initial determination of

what is “safe.” 824 F.2d 1164. The court

went on to state specifically that the

. “Administrator's decision does not

require a finding that “safe” means “risk
free” Id., and further stated that the
Administrator must decide “what risks
are acceptable in-the world in which we
live.” 824 F.2d at 1165. Thus, the meI
Chloride court made it clear that

~ “gafety” or “acceptable risk” is not to be '

equated with zero risk. The Vinyl
Chloride court cites the Supreme Court -
decision in Industrial Union Dept., AFL-
CIO v. American Pelroleum Institute,

- 448 U.S, 607 (1980) as support for the

proposition that zero risk is not
nmandated, stating that Industrial Union
holds that “something is ‘unsafe’ only
when it threatens humans with a -
‘significant risk of harm’.” 824 F.2d at

~-1153, Indusirial Union is clearly an

appropriate precedent here.

- Comment: The EPA’s propoéed
approaches were based on a two-step -

. decision process, and some commenters

also interpreted the Viny! Chloride
decision as requiring a two-step process.
Other commenters disagreed, stating
that the the Vinyl Chloride decision
does not mandate a two-step procedure

" for making section 112 decisions, but

made clear that an integrated, single-
step procedure could be used as long as r
the decision satisfied both the

" “acceptable risk” and the “amplé margin

of safety” criteria. Thus, for example, if

‘existing emissions pose risks that are '

well below the acceptable risk, the
Administrator could determine that poth
the aceeptable risk criterion and the
reasonable degree of protection crltemon
are satisfied in one step.

Response: The court in Vinyl Cb]onde

-specifically addressed the one or two-
. step process question, stating as follows: - -

In response to the facts presented in this

case we have analyzed this issue by using a

two-step process. We do not mean to indicate
that the Administrator is bound to employ
this two-step process in setting every -

" emission standard under section 112, If the - -

Administrator finds that some statistical -

"~ methodology removes sufficiently the
~ scientific uncertainty present in this case,

then the Administrator could conceivably =~
find that a certain statistically determined* = -
level of emissions will provide an ample
margin of safety. If the Administrator uses _:
this methodology, he cannot consider cost .
and technological feasibility: these factors

P @ -




51686

Federal Register ./ Vol. 54, No. 240 / eri‘.day, Decembér 15, 1989 / Rules and Regulationé

Adminlstrator has found another method to
provide an “ample margin® of safety. 824 F.2d
 at1i65n. 11

Thus, Vinyl Chloride does not
mandate a two-step process in all cases.
However, if a one-step process were
utilized, the Administrator could not
consider cost or technological
feasibility.

Comment: One commenter wrote that
the Viny! Chloride opinion states that
“the Administrator ‘may, and perhaps
must’ include additional conirol
measures where technologically
feasible, in order to reduce public |
exposure by a cancer-causing chemical
‘to the lowest feasible level'.” The -
commenter therefore believed the
correct interpretation of section 112 of

the CAA according to Vinyl Chloride is .

that “EPA must provide such additional
protection as is feasible at the second-
step ‘ample margin of safety’
determination.”

Response: In the March 7, 1989, notice
proposing emission standards for
radionuclides, EPA raised the question
of whether to require all technically
feasible controls for which costs are
reasonable no matter how small the risk
reduction. The Viny! Chloride case
provided that technological feasibility
can be considered under section 112, so
long as it is not considered in the
“acceptable risk"” determination, but
only in the “ample margin of safety”
determination. (“Since we cannot
discern clear Congressional intent to
preclude consideration of cost and
technological feasibility in setting
emission standards under section 112,
we necessarily find that the
Administrator may consider these
factors.” 824 F.2d at 1163.) The court
explained that “it is not the court's
intention to bind the Administrator to
any specific method of determining what
is 'safe’ or what constitutes an ‘ample
margin’.” 824 F.2d at 1166, Thus, the
court provided that technological
feasibility may be considered under
section 112, at the "“ample margin of
safety"” step in the analysis, and that it
is within the discretion of the
Administrator to determine what weight
it is to be given, along with other
relevant considerations such as the cost
of additional controls. Because the court
has specifically sanctioned the
consideration of costs as well as
feasibility of controls, it is clear that
Vinyl Chloride does not require
imposition of the maximum feasible
controls without regard to cost or
effectiveness: “Section 112(b)(1)’s
command to provide an ample margin of
safety to protect public health is self-
contained, and the absence of

enumerated criteria may well evince a
Congressional intent for the
Administrator to, supply reasonable
ones.” 824 F.2d at 1159, ~

2. Regulatory Approaches

The comments on the four approaches
proposed by EPA for making the
acceptable risk decision and for
providing an ample margin of safety
were generally polarized: Approach A -
was favored largely by indusiry;
Approach D was favored by many
private citizens, State regulatory
agencies, and public interest groups;

- Approach B received essentially no
_ support; and, while approach C was

criticized by many industries, private
citizens, State regulatory agencies and
public interest groups, it received some -
support from other commenters within
these groups. In addition, alternative
approaches were suggested by several
commenters with some favoring a higher

acceptable risk level and others a zero- *

emissions approach.

The EPA considered alj of these |
comments in selecting the final policy
for setting standards under section 112,
This was done in light of the Viny/
Chloride decision; the final policy is -
described above in this Federal Register

. notice. The EPA response to these

comments are presented below. -

In considering the comments on the
proposed approaches.and alternative
suggestion for a policy under section
112, EPA viewed the comments in the
context that some positions and
concerns expressed by the commenters -
were diametrically opposed to one
another. Thus, EPA realized that no
response could completely resolve these
positions and concerns. Accordingly,
after thoroughly viewing and '
considering these comments, EPA
selected a final policy for setting
standards under section 112.

The following sections are split into
discussions of the four alternative
approaches presented in the March 7,
1989 Federal Register notice and by
ancillary issues that were relevant to.
selecting the final policy for setting
NESHAPs. The main pogition and
concerns presented by commenters are
followed by an EPA response to the.
cornments in the context of the final
policy. ) o

Approach A Comments: Many
commenters favored Approach A on the
basis that it would be flexible, not
overly simplistic nor based on a single
risk measure, that it would take into
account all relevant health information
and uncertainties in risk estimation, and
it would be a more balanced and
rational approach than the other
approaches. Many commenters rejected

¢

Approach A because they did not find it .
stringent enough. On the other hand, - -
some commenters felt the preferred

level for the MIR of 10~ % or less was
unnecessarily restrictive. One
commenter suggested that Approach A
should be modified to increase the
maximum lifetime risk limit to 25 mrem/

y ede. Several commenters found

Approach A unacceptable because it
does not establish a consistent and
equitable policy, thereby allowing
different acceptable risk decisions for
different pollutants and source
categories,

- Response: The EPA agrees with many

- of these comments and, thus, the final

policy, like proposed Approach A, is .
flexible, provides an equitable response
to regulation of air toxics under section.
112, and takes iito account all the
relevant health information and
uncertainty in the risk assessment. The .
final policy is not overly simplistic (that
is, based on a single risk measure) and -

- is clearly consistent with the EPA’s

guidelines for cancer risk assessment for
full disclosure, of risk uncertainties and
quantitative range of risks, The EPA
appreciates the position of commenters
who supported the EPA’s concern that
risk estimates less than 1X10 5should
be given less weight than risk estimates -

. greater than 11074 The EPA believes,

though, that it should reduce risks to .
less than 1 107¢ for as many exposed
people as reasonably possible. The EPA,

- also agrees with commenters that

proposed Approach A may not be

* stringent enough, and, therefore, even -

though the final policy is similar to
proposed Approach A, the application to
the final policy results in lower levels of
emissions. Regarding the maximum .
lifetime risk limit, the EPA has.
considered the recommendation of the
NCRP, ICRP, and other expert advisory
committees and in the context of the

-source categories herein considered, has
-concluded that individual dose levels

greater than 10 mrem/y ede’are ‘
inconsistent with the requirements of -
section 112, )

The EPA also does ot agree with

commenters who said that several

aspects of Approach A {e.g., its
flexibility and consideration of

-uncertainty) would lead to an

inconsistent policy allowing different
acceptable risk decisions for different .
pollutants and source categories. The
EPA believes that the uncertainties
within different risk assessments can
appropriately result in different
acceptable risk decisions. For example,
while EPA believes that the risk
assessment may be overstated or
understated in certain cases, there is no
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‘spemﬁc way to account for this belief

other than to qualitatively consider it in
the acceptable risk decision; EPA sees
this as an appropriate use of its expert
judgment. In addition, EPA does not
agree with commenters who said that ~

‘the uncertainty of a risk assessment
should only be considered in the ample

margin of safety decision. Risk
assessments are only as good as the
weakest information and modeling tools
used in the assessments, and the value
of the results of these assessments must
be considered every time they are used;

" to ignore the unc'ertainty of these

assessments is scientifically unsound

- and could result in similarly unsound -

decisions that may be viewed as
inconsistent. ‘
Approach B Comments: No
commenters favored Approach B. The
commenters who opposed this approach
generally fell into two groups: indusiries,
who generally felt that Approach B was
too conservative and narrow; and State
governments, private citizens, and

public interest groups, who felt that S
. Approach B was not stringent enough.

Many commenters rejected Approach
B (also C-and D) because it is based on
a single measure of acceptable risk -
{incidence in Approach B) and does not

"allow EPA to consider the full range of -

available health information. Some
commenters opposed Approach B
because the incidence is often greatly
dependent on the definition of the -
source category. Most of these

commenters felt that Approach B did not

consider the maximum exposed

individual and did not protect smaller =~ -
- populations from high risk when total.

incidence is low. -
Response: The EPA agrees with most
of these comments. The final policy,

. unlike proposed Approach B, provides
-, an equitable response to regulation of

air toxics under section 112 by providing
for the consideration of the MIR, yet
takes into account all the other relevant

- health information and uncertainty in

the risk assessment, including incidence.
The final policy is not overly simplistic
(that is, based on a "single risk measure).
and is clearly consistent with the EPA’s
guidelines for cancer risk assessment for
full disclosure of risk uncertainties and
quantitative range of risks. The EPA
appreciates the concern of commenters
that incidence is often greatly dependent
on the definition of the source category..

Approach C Comments: Approach C -

was supported by several commenters

. as being a straight-forward, bright-line

approach. In contrast, some commenters
found Approach C too conservative,
inflexible, and limiting of the
information which could be considered
by the Administrator in makmg the

acceptable risk decision. Many other
commenters rejected Approach C
because they did niof: find it strmgent
enough, .

Response The EPA agrees with many
of these comments. The EPA utilizes a
level of approximately 1X107%as an
appropriate presumptlve benchmark of
acceptability in employing its selected
policy approach. At the same time, EPA
agrees with commenters that Approach
C was inflexible and did not consider all

‘the relevant health information and -

uncertainty in the risk assessment.
Accordingly, as indicated in the -

" discussion of the final policy, EPA

believes that MIR levels greater than
approximately 1X10"* are

presumptively unacceptable, but that - -
. thé risk estimates must be considered in-

light of all the relevant health .’
information and the uncertainties in the
risk assessment, As part of this
perspeciive, EPA agrees that exposures
to background concentrations and
multiple sources of a pollutant may be -
considéred to the extent that it is
prachcal arid reasonable to do so.

Approach D Comments: A large group
of public interest groups, and private

_citizens supported this approach. Their

primary reason for support was because
this was the most stringent approach,
but other reasons included consistency
with existing State air toxics programs

_ and Federal regulations and accounting

for underestimation of risk. A few
commenters favored Approach Din-
order {o protect public health in a.
multiple carcinogen environment. .

The commenters who rejected
Approach D did so for a variety of = - ;
reasons. Some found Approach D too -

_ conservative,; inflexible, and limiting in

the information which could be’
considered in the acceptable risk

decision. Several commenters dlsagreed:
“with those who argue that a 1X1678

acceptable risk level is justified due to
concern about exposure to multiple”

chemicals; these commenters said that
section 112 regulatory decisions should

" not be based on concerns about -
 chemical exposures that have little

relevance to the pollutant and source
category being regulated.
Many commenters felt either that

“even the risk level of 1X10 8 given in

Approach D was unacceptable or not
protective enough of public health, or ~

that “acceptable” rlsk should mean zero’ -

risk.

Response The EPA agrees with
commenters that felt that Approach D-
was tob conservative, inflexible, and -
limiting of the mfo:matlon which could
be considered in the acceptable risk -

decision. However, much of the intent of

Approach D has been mcorpm ated in

the methodology adopted which seeks to
_protect as large a portion of the. exposed
__population as possible to risks no hlgherv ;

than approximately 1 X 1078, The EPA
alsc agrees with commenters.-who stated

_ that consistency with State and Federal
-regulations must be viewed in light of -
the purpose and actual implementation

of those regulatlons and, spemfxcally,
agrees that comparing NESHAP~

_requirements with State programs [manyr R
of which are guidelines and contain ’
"~ waivers or flexibility if tecnnology

cannot achieve the programs’ stated

goals) is inappropriate. Also, EPA finds

the comment that there is a public
consensus that only an MIR of 1X107¢
or less is acceptable to be difficult to-.
support given the wide range of-

. positions expressed in this rulemakmg

While EPA agrees that multlple o
exposures to hazardous air pollutanﬁs

-are 1mportant to understand and

consider in the EPA’s overall -
implementation of its public health *
mandates, EPA disagrees that these

. exposures should be routinely evalyated -
" d@nd considered in selecting standards
- under section 112. In takmg this -

position, EPA is agreeing with -
commenters who said using these,
exposures explicitly in selecting

standards would be very difficult and

possibly impractical. The EPA also
disagrees with commenters who said

' that even the risk level of 1X10 ¢ given

in Approach D) was. unacceptable or not .

.protective enough of pubhc health, or
. that “acceptable” risk ig zero risk.
-, Alternative Acceptable Risk

Approaches: Several commenters .~
proposed variations on, or alternatives-
1o, the EPA’s four proposed approaches -
for determining acceptable risk. Sevéral

" of these were modifications to the case-

by-case approach. Another group argued
for more stringent criteria than - -
Approach D, with a ultimate goal of zero
risk. A third group provided various

. other alternative acceptable risk levels..

Comment: Several commenters.

- advocated higher levels of acceptable

- risk than-those proposed in any of the .

" EPA’s approaches. Some did-so by ’

_explicitly referencing guidance issued )
by the ICRP, the NCRP, or other groups. ..

involved with radiation health ]
protection that sanction greater nsks
than those proposed by EPA..

- Response: The EPA does not agree
with the commenters who advocated
hlgher levels of risk than any considered .
in the March 7, 1989, Federal Register
notice. While someé commenters

.- interpreted the Vinyl Chloride decision

to mandate these high risk levels, EPA ~
believes that the Viny! Chloride
decismn requires EPA to consider

o et
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societal risks in making an expert
judgment on acceptability. The EPA
completed such considerations, made an
expert judgment and, consequently,
selected a presumptive MIR level of
approximately 1X10~4, For the sources
considered in this notice, EPA believes
that associated risks in the range of
1X10~2and 1X10"2 are too high, and
presumptively unacceptable. .

8. Risk Comparisons in the
Acceptable Risk Decision: Several
commenters expressed positions on
whether comparison of hazardous air
pollutant risk with other risks
encountered by society should be
considered in making the acceptable.

" risk decision. Some commenters thought
comparisons were appropriate while
others did not.

Comment: Several commenters
thought that as part of the acceptable
risk decision, EPA should compare risks
from radiation with other risks that are
encountered in ordinary life and
accepted by soclety. They generally
used comparative risks as an argument
in favor of Approach A and as evidence
that risks of 110™4, or even higher,
could be considered acceptable. The
commenters said such comparisons are
consistent with the Vinyl Chloride
decision's reference to consider the .
acceptability of risk in “the world in
which we live.,”” Many commenters listed
several activities encountered in daily
life which entail lifetime risks in the
1X107?to 1X10™*range as evidence
that this level of risk could be

consjdered accepiable.

Others said the comparison is not
valid because risks such as driving a car
are voluntary, whereas pollutant
exposures are involuntary.

Response: The Vinyl Chloride
decision provides for such comparisons
and for EPA to make an expert judgment
of the acceptability of the risks for
sources of hazardous air pollutants,
However, EPA believes that it is prudent
to view such comparisons cauhously
and to reflect the uncertainty in such
comparisons in the EPA’s decisions on
the acceptabxhty of the risks for sources
of hazardous air pollutants. Factors,
such as whether the risks are voluntary,
controllable, man-made, and uncertain,
lead EPA to be cautious in making such -
comparisons. After considering these
risks, EPA has determined that MIR’s
greater than approximately 1104 are
presumpti»e]y unacceptable and are
considered in making an overall
judgment on acceptability along with
other relevant health and risk factors,
Including uncertainty.

However, in this regard, it is
important to point out that MIR
estimates are based on a different and,

more conservative, concept than

- average risk.expressions such as the

risks associated with motor vehicles, or
the risk of being killed by lightning,
Average risks generally apply to the
total population and do not reflect the
distribution of risks across a population.
For example, the average lifetime risk of
death due to motor vehicle accidents is
about 5X107% A city with a population
of 2 million might, therefore, expect
about 150 traffic-related deaths every
year even though some members of this
population are at greater risk. On

average, this 150 deaths every year does .

not express the incidence rate for those
members of the population. In contrast,
if the MIR at a typical industrial facility
located in a city of 2 million populationi
ig 53¢107% the annual estimated -
incidence would only be about 1 death -
m 20 years (0.05 cases/year). And, the

“average” individual rigk to the exposed

population is typically much lower, by
orders of magnitude, than the MIR.
Thus, while EPA believes that MIR risks
greater than approximately 11074 are

-presumptively not acceptable, EPA

maintains that commenters who apply
the MIR to entire populations are
improperly characterizing population
risks as well as the MIR.

Comment: Several commenters said
that if levels of exposure are within the
bounds of variation ifi ambient :
background levels, the activity should
not be regulated. In addition, an annual
dose of 10 mrem/y ede is probably
within the normal variations seen in
natural background; therefore, a
cumulative dose, of this magnitude from
all man-made sources and pathways
appears to be acceptable when
considering risks if the ' principal
is followed and enforced.

Response: The EPA believes that
comparison of estimated MIR levels to
natural background risk levels is
irrelevant. What EPA considers
important is the incremental risk
associated with a particular activity.’
Reference to natural background risk

. levels is only acceptable in deciding -

what benchmark society deems
acceptable. ‘

4. Ample Margin of Safety Deczszon :
Some commenters expressed opinions
on what factors should be considered in
the decision on what level of regulation
provides an “ample margin of safety” as
required by section 112 of the CAA and
the Vinyl Chloride decision. Some
commenters argued for sirong
consideration of health effects and. -
uncertainties, while others emphasized
consideration of economic impacts or a
balancing of multiple factors.

Comment: Several commenters
suggested that in the ample margin of

safety decision, EPA should give greater
consideration to health effects,
noncancer effects, alternative exposure
pathways, co-emitted pollutant risks,

' nonquantified health effects,.

interactions among pollutants, and
uncertainties not taken into account in
the EPA’s risk estimates. It was also’
suggested that an “ample margin of
safety” means no less than elimination
of all avoidable risks.

Some commenters identified
additional economic factors that they
thought should be considered and that
would lead to more stringent regulatory .
decisions. For instance, there are many
costs to society associated with the
deaths and illnesses associated with -
pollution, such as emotional costs to
families, medical costs of treatment and
mstltunonahzatlon. and weakemng of
the gene pool.

Response: EPA dxsagrees with the
comment that an “ample margin of
safety” requires the elimination of all
avoidable risks. The Vinyl Chloride
decision does not require this degree of
stringency. EPA did consider non-fatal
cancers and genetic effects in
developing this rule; additional health
and economic information was
considered to the extent that it exists in
the rulemaking record. EPA will
continue t0 endeavor to consider fully

" all relevant factors in the selection of

final standards under section 112. .
5. Risk Assessment end Treatment of

* Uncertainty: The response to the EPA’s
-solicitation of comment regarding the

treatment of uncertainty varied from
approval of the EPA's position.to
suggestions that uncertainty should

force stricter standards, or conversely,
prohibit restrictive standards. One group

.of commenters stated that EPA had

shown a good appreciation of the
uncertainty associated with the

_ gcientific evaluation of health data and

the exposure data used in estimating
risk. Commenters also provided
recommendations on which step of the -
decision process was the appropriate
place for the consideration of
uncertainty.

Comment: Some commenters favored
consideration of uncertainties in the
acceptable risk step of the decision
process, while others felt it is more

‘ ﬂppropmate to consider uncertainties

only in the ample margin of safety step,
and still others advocated consideration
diring both steps. Some stated that
questions of uncertainty and
conservatism cannot be separated or
deferred from the determination of
acceptable risk, while others felt that
consideration of uncertainty should be

_deferred until the ample margin of safety
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tep Most of these latter commenters

believed that the MIR should be the sole

criterion for making the acceptable rigk -
"decision, and that uncertainties and
other factors are best considered in the
ample margin of safety step. In so doing,
some added that these uncertainties
should not be addressed by
incorporating unsmentxfxc, over-
conservative assumptlons into the msk
assessments.

Response: The, EPA believes that itis )

essential to consider the guality of the
information it usés to make decisions
when the decisions are being made.
Thus, EPA agrees with commenters that

‘'stated that it would be inappropriate to :

evaluate the “safe” level and the
“margin of safety” without taking the
uncertainties (both scientific and
technological) into'account. Because
. EPA has concluded that many factors .
should be considered in making the -
acceptable risk decision, the EPA
disagrees with commenters who
believed that MIR should be the sole
criterion for making the acceptable risk"
decision and that uncertainties and’
other factors are best considered in the ‘
' ample margin of safety step.

Comment: When estiinates aré
imprecise, accurate quantified
statements of uncertainty are essential;

these factors must be actively involved. .

in the deecision-making process both for -
regulations and site- specxflc permitting
decisions.

Response: The EPA has initiated a
substantial effort to quantify the
uncertainty in its radiation risk

" estimates, However, until quantitative-

uncertainty estimates are available, the: -

Agency must base its decisions on the
currenf measures of uncertamty at its
disposal.

-~ Comment: It would be incons1stent :
with the EPA’s distinction between risk-

- assessment and risk management for the

Agency to deal with bona fide scientific -

- questions at the stage of deciding what.
probablhty of contracting cancer is
“acceptable.”
should be dealt with in this first step..
Moreover, an adequate data base must |
be established for technical, scientific;
and econcmic considerations before
thekse can be balanced w;th acceptable -
risks
" Response: The EPA dlsagrees that
bona fide scientific questions are
Ainappropriate at the risk management
step, The'EPA's risk assessments are
based on what it considers the best
available scientific évidence, with.
conservative but reasonable
assumptions made when necessary. At _
- the risk management step, the
decisionmakers need to know the
uncertainties associated with the risk

result of extensive résearch and’
technical analysis conducted overa

Risk congiderations alone -

o eshmates and the range of scientific
~opinion regarding the assumptions that
. have been included in the assessment.

Comment: Some commenters
suggested that the proposed rules aré
improperly based on incomplete

" technical analyses.

HResponse: The final rules are the

period of several years, and, thus, the
record underlying the rulesis
reasonably complete and accurate.

. Commenters’ technical comments, as

well as those of other commenters, are
incorporated into the record o the
extent they proved pértinent, In arriving

-at the acceptable risk decisions under

CAA section 112 for these rules, costs
and technological feasibility were not

" considered. Such were considered along
_with the health-related factors, however,

in determining whether more stringent

-fules were needed in arriving at the

statutomly required ample margm of |

safety.

Comment: Several commenteru have

asserted that EPA’s risk assessments are

not realistic but are worst case

- estimates. Some commenters objected 1o

EPA’s assumptlon that people living in

day 70-year lifetime, to predicted leng-
term ambient radionuclide levels.

-Commenters maintained that the -

average lifetime of an industrial faclhty ‘
is considerably less than 70 years, and

.that few individuals would be expected -
" ‘to live in the same locatmn for. thelr '

entire lives. ,
- Response: The EPA recogmzes that

“the assumption of 70 years of continuous
‘exposure constitutes a- sxmphfzcahon of

actual conditions and represents, in -

- part, a policy judgment by EPA, but feels
-that this assumption is preferable o .
“other alternatives, Although emissions

of radionuclides from industrial sources -
- would reasonably be éxpected to’

change over time, such changes cannot

-be predicted with any certainty, In lien .

of closing, plants may elect to replace or

. even expand their operations and
" subsequently increase their emissions.

The 70-year exposure duration
represents a steady—state emissions
assumption that is consistent with the -

. wayin which the measure of

. carcinogenic strength is-expressed (ie., -
as the probability of contracting cancer

. based upon a lifetime [70 year] exposure

to a unit concentration). Constrammg v
the analysis to-an “average"” plant

- lifetime carries the implication-that no

one could be exposed for a period longer

- than the average. Since by definition,

some plants would be expected to emit

‘ longer than the ¢ average, thxs assnmptlonr '

would tend to urderestlmate the

" possible MIR. The EPA agrees that the . .
.. U.S. population is highly mobile. .

However, adjusting the exposure

" assumptions to constrain the. pos31b111ty

of exposure.to emissions implies that ‘
exposure during the periods away from

.-, the residence are zero. In addition, a
less-than-lifetime assumption would.

also have a proportional impact on the
estimated MIR, suggesting that no

. individual ¢ould be exposed for 70-

years, On balance, EPA believes that
the present assumption of continuous’

- exposure is consistent with the steady-

state nature of*the analysis and with the

“stated purpose of making plausible,if

conservative, estimates of the potential -

- health risks. It is the EPA’s opinion thatv S

this assumptlon, while representing in

- part a policy judgment by EPA,"

continues to be preferable to adoptlng a

“shorter lifetime figure, both in view of
- the shortcommgs of such alternatives e
and in the absence of compelling =~ .

evidence to the contrary. -
Comment: The EPA should measure
the gain in risk reduction made agal‘lst

‘the costs.t6 reach such gain and
- compare the benefits against the

"* increased risk borne by worker
the vicinity of radionuclide sotirces were - a ) WOTKETS.

exposed continuously, for a 24 lours per -

Response: The EPA does consider v
both the incremental reduction in risk

-and the costs at.the ample margin of
' safety step. _The EPA is unaware of any
-increase in worker exposure that will be

caused by the promulgated NESHAPS
6. Scope of the Regulatlons :
Comment: Several commenters stated.

" that NESHAPS should be developed for

other sources or categones of

radionuclide emissions including that -

from Naturally Occurring Radioactive °

Materials (NORM) contamination of oil
‘and gas production equipment and in-

construction materials, and also from:

-naturally occurring radon in the soil that
" underly residences, schools, businesses

and offices. They questioned whether

- emanation rates of radon {222 and 220) .

from coal stockpiles, boilers, fly ash,

_“and bottom ash significant for regulatlon
. under the NESHAP program.

Besponse: The EPA believes that the. .
- source categoriés evaluated in this
- rulemaking represent the sources with -
. the greatest potential for causing .
- unacceptable risks from radionuclide - -

emissions to ambient air. The Agency .

" has examined the potential problem of .
“radon in natural gas provided to homes .

and found that the transit times allow"

for the decay of the radon to acceptable

levels. Emissions of radon from coal

-piles and coal ash piles has also been

examined, as part of the CERCLA -

rulemakmg on Reportable Quantxtxes, e
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with similar results, EPA will continue
to look at these and other potential
sources to see if they are appropriate
sources for regulation under section 112.
Finally, it must be noted that EPA’s
authority under CAA Section 112 is
limited to the regulation of source
categories of toxics to ambient air and,
thus, lacks authority to regulate or
control naturally ocurring radon in soils
that underly homes or businesses under
this code section.

Comment: Consideration should be
given to the problems presented by
overlapping sources, any increase in the
number of facilities within each
category over time, and the goal of
controlling the total incremental
pollution for all radionuclide emissions
from all source points in all twelve
source categories.

Response: The Agency agrees and its
policies on acceptable risk levels are
based, in part, on assuring that risks
caused by overlapping and multiple
sources do not result in individuals
recelving an unacceptable level of
exposure and risk. Explicitly accounting
for overlapping and multiple sources of
exposure greatly complicates the

calculation of exposures and risks. Since .

concentrations of radionuclides decline
rapidly with distance from a source,
howeven, it is highly unlikely that any -
individual could be the most exposed
individual for more than one source. In -
most cases, members of the public will
receive risks less than 1X10"¢from
more than one source,

Comment: The standards should
address cumulative health impacts
resulting from exposures to multiple
radiological and nonradiological
pollutants emitted by the same or
multiple sources located in relative
proximity to one another. -

Response: Although EPA has been
unable to quantify cumulative and
gynergistic health impacts for multiple
hazardous materials and sources have
not been accurately qualified, it is our
judgment that if such effects could be
accurately quantified, they would not

substantially alter EPA’s conclusions in .

this rulemaking.

Comment: The standards consider.
only fatal cancers and fail to teke into
account the entire range of chronic
debilitating and incapacitating diseases
that may result from radionuclide
emissions.

Response: EPA has taken into.account
the entire range of chronic debilitating
and incapacitating diseases that may
result from radionuclide emissions.

Comment: Proposed standards are
based on what the EPA perceives as
achievable rather than a safe level of
airborne radioactivity emissions; this is

not an appropriate basis for setting air
emission standards under the Act.
Response: The EPA believes that its
standards ensure an acceptable level of
risk to public health with an ample’
margin of safety as required by the -

Clean Air Act and the decision in Viny{ -
Chloride. The Agency has established a .

threshold presumption that lifetime fatal

. cancer risks to individuals of

approximately 1X10~* are acceptable ‘
under the Viny! Chloride decision, and
has attempted to assure that as Jmany

_persons as possible do not receive |

lifetime risks greater than 11075,
Comment: The potential effect of the
proposed rule on Federal preemption in
the area of regulation of facilities needs
to be carefully considered. Nuclear .
facilities are unique and complex, and
consistent regulation is in the best
interest of the public. Congress
determined that national regulation of
nuclear power plants is appropriate in
establishing the Atomic Energy Act.
Response: The Agency agrees that
consistent regulation ig in the interest of
the public and has promulgated national
emissions standards that apply to
nuclear power plants. However, the
Clean Air Act does not preémpt state
standards that are at least as stringent

. as those set by the Federal Government,

Comment: The consistency of these’
standards with other existing and
proposed radiation standards, for air
pathways and other pathways, should
be discussed. ‘

Response: As noted in the March 7,
13989 Federal Register notice for the
proposed standards, the statutory
requirements of CAA section 112 differ
from the requirements of other
authorities under which the EPA and
other regulatory bodies set radiation
standards. Therefore, the first priority
for EPA is 1o assure that the regulations
promaulgated are in accordance with its
statutory mandate.

Comment: All facilities that emit

similar radionuclides should be held to -

the same emission standards; a remote
facility should not be allowed higher
emission rates than an urban fagcility,
nor should a government or municipai
facility be allowed higher emission rates
than a private or industrial facility.

Response: The EPA’s decisionmaking
approach in setting final rules assures
that all members of the public are
adequately protected, regardless of the
source of their exposure or their choice
of residence in an urban, suburban,
rural, or remote area of the country. The
EPA believes that different source
categories may be treated differently
even if they emit similar pollutants, so
long as the final standard protects

" publif:‘health with an ample margin of

safety. v

Comment: The Clean Air Act does not
allow for dose standards.

Response: We disagree with those:
commenters stating that Congress in
directing the Agency to set emission '
standards did not authorize that those
standards be set in terms of dose to an
individual. CAA section 302(k) defines
the term “emission standard” tc include
limits on the quantity, rate, or
concentration of an air pollutant and the
Agency views dose standards fully

-, consistent with that definition. In many

cases, because there are over two
hundred known radionuclides, -
numerous different ones are emitied
from an individual source. In addition,
the risk due to each is a further function
of many factors such as particle size and
exact chemical state. An emission
standard for radionuclides based on
guantity at the stack would often be

‘complex to the point of impracticality. A

dose standard provides a better
approach to protecting the public since
it allows the establishment of a uniform
limit based on consideration of all of the
factors related to the particular mix of
radionuclides emitted from each source.
Moreover, this approach is supported by
radiation protection experts and the
regulated community.

Comment: Some commenters posit
that Clean Air Act Section 112 does not,
or should not, authorize EPA {o regulate
radionuclide air emissions from thoss -
sources, or categories of sources, that
are already regulated pursuant o the

.. Uranium Mill Tailings Radiation Contrel

Act of 1978, Pub. L. No. 95-604, 92 Stat.
3021 {codified in scattered sections of 42
U.S.C.) ("UMTRCA"), These
commenters reason that because .
UMTRCA was promulgated subsequent
to the last comprehensive revisions to
the Clean Air Act, and, because -

. UMTRCA'’s statutory scheme is more

specifically focused upon the sources fo
which it applies than is the Clean Air
Act, EPA’s authority under CAA Section
112 is, in effect, preempted.

Response: EPA disagrees that it lacks
authority to regulate, under CAA
Section 112, the radionuclide air
emissions of sources also regulated
under UMTRCA. Indeed, UMTRCA

. itself resolves this issue by quite
. explicitly stating that “[njothing in thig

chapter applicable to byproduct

material *.* * shall affect the authority

of the [EPA] under the Clean Air Act of -
1970, as amended * * * " 42 U.S.C.

section 2022{e). The legislative history ig

sithilar; “Authorities of the EPA under

_other laws would not be abridged by the ‘

new requirements.” . Rep. No. 1480,
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95th Cong zd Sess 6, reprmted in, 1978

U.S. Code Cong. & Admin. News 7433,

7444. In other words, there is no ‘

indication that Congress intended .

UMTRCA to preempt EPA’s regulatory

authority under the Clean Air Act;
. rather Congress expressly contemplated
- EPA authority to simultaneously

regulate under both leglslatlve schemes. °

7. Procedural

* Comment: Many commenters felt that
.the affected parties familiar with the
proposed standards have not had
adequate time to thoroughly review
available documents, and many stated

. that many supporting documents were
not available until mid-April. In
addition, several stated that the material
contained significant errors.

Response: The EPA made every effort

" to notify affected parties of the -

- rulemaking action, and it timely °
prepared and distributed the
background materials supporting the
proposed rules. However, the court
order under which this rulemaking has
been conducted necessitated strict

-adherence to the schedule for public

- comments and hearings. The Agenoy i is
not aware of any significant errors in the
risk assessment. Where additional or
new information was provided or -

. developed during the comment period, it
has been incorporated into the Final
Environmental Impact Statement (FEIS),
also referred to as the Background -
Information Document {BID}. )

Comment: The Proposed Rulemaking

" Notice, published in the Federal Register
on March 7, 1989, does not identify those
who participated in its preparation. The
authors of the Draft Environmental
Impact Statement {DEIS) do not appear

. to represent the kinds of knowledge, -

experience, and expertise necessary for

the task.

Response: The DEIS does 1dent1fy the .

ORP staff members who contributed to
“the development of the background
.material and indicates that S. Cohen

and Associates, Inc., the Office’s

Technical Support Contractor, provided
-considerable technical support and
analysis. The Agency disagrees strongly

that the participants in this effort lack

the necessary knowledge, experience,
and expertise to prepare the proposal or

final rulemaking packages. - -

© .Comment: The conclusion of the .
Regulatory Flexibility Act analysis that
this rule will have little or no impact on
small businesses because virtually all
small businesses regulated under this
rule already comply with the proposed

" standards is unsupported.

Response: The final rule for NRC-
Licensed and Non-DOE Federal
'facllmes is the only NESHAP with the

potentlal to affect small busmesses.

. That standard is a baseline standard;

which indicates that EPA is unaware of -

.- any particular facility that does not

comply with'the final rule. In doing its
risk assessment, EPA looked at model
facilities with relatively large emissions

- for that class of facility to ensure that

the risk was not underesfimated. _
Therefore, EPA believes that it is highly

-unlikely that any small business would -

have emissions which would exceed the
standard. - ‘

Comment: An international panel of
recognized health professionals and
epidemiologist should review and

_comment on the health effects of these

very low levels of proposed rachat{on
protection standards.

Response: The Agency invited
comments from all interested parties
during the public comment period.

Further, it has reviewed and considered

the findings and recommendations of the
NCRP, the ICRP, UNSCEAR, and the”
NAS in developing its risk coefficients.
Finally, the risk coefficients used in this

" risk assessment were reviewed and’
‘approved by the Agency’s Scrence

Advisory Board.
Comment: Even among the various -
sources proposed for regulation in this

‘rulemaking there does not appear to be
.an even handed application of the EPA’s

own analysis. The different regulatory -
standards proposed by the EPA for the
wvarious sources are irrational.

Response: The EPA disagrees. The

proposed regulations were developed on:

a consistent basis for each of the four
approaches. For the final rule, the EPA

used a single approach to determine the . -
- level of each standard it set. The EPA :
believes that consistency among the -
_standards has been achieved:’

Comment: The EPA should defer final
action in this rulemaking to permit
public comment on the Science
Advisory Board's Review of EPA’s
proposal. -

RBesponse: The court unposed .
schedule for this rulemaking does not
permit the Agency to extend the public -
comment period.

Comment: The EPA. should pr opose its
enforcement policy for pubhc review .

_ and comment.

Response: The EPA does not plan at
this time to create a specific
enforcement policy for these rules, but
instead currently intends to enforce "
them in the same manner that it
enforges other Clean Air Act standards

8. Decmon to List Under Section 112 .

“The FR notice requested comments on
" the appropriateness of listing
radionuclides as hazardous air ,
pollutants under section 112 of the Act.

Comments on t}ns issue ranged from
unequivocal support for listing to .
questions as to the justification for

listing under this section of the Act.

Many, while not necessarily opposing.
listing, stated that their particular souice

_or source category should not be

regulated under the Act due to the
insignificant risks to public health -

- presented, or, in light of the existence of - |

other regulations..
- Comment: Several commenters stated )

that the listing under section 112is .-
" appropriate bécause a hazardous air

pollutant includes those substances that
may result in an increase'in mortality or
an increase in serious irreversible or
incapacitating reversible illness. The

-EPA should apply the samie risk )
assessment criteria to radionuclides that " -

are applied to other toxic air pollutants
reégulated under section 112. Such an

. approach is the only way that the health

protection goals will be achieved. ‘
Response: The EPA agrees that hstlng
under section 112 is appropriate, and it-

-+ does apply the same approach and

critéria to all risk assessments and
standard setting under section 112.

- However, differences in our knowledge

about different hazardous materials,
differences in the modes of exposure
(pathways), and differences in the

_ assessment.-of exposure lead to dlfferent )

risk assessment methods.
Comment: Many oppose the listing of

-radionuclides for three main reasons: (1) -

Radicnuclide emissions from all source

- categories constitiite only Yaoth of |

natural background, which is an ,
insignificant amount; (2) concentrations

" released into the general environment as

a matter of routine emissions do not

"constitute the degree of hazard which
‘section 112 was meant to regulate; and
" (8) there is no evidence with respect to

the health effects of low level

‘radionuclide emissions.

Response: The EPA believes that its

. listing of radionuclides as hazardous air -

pollutants under section 112 is proper

- and is compelled by both the weight of

the scientific evidence and the’
Administrator’s statutory duties under i
the Act. While the EPA agrees that there

" is no conclusive human epidemiological

data demonstrating health effects at low
levels of exposure, we believe that the'
preponderance of the scientific evidence

. (both human epidemiology at higher
. levels of exposure and the data from

non-human sources) indicates that the

. linear non-threshold dose response
model is consistent with the available

data and its utiliZation for regulatory
purposes is appropriate. The EPA

" _disagrees that the levels of risks posed
by releases of radioactive materials into.
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the air are below those the Congress
intended to regulate under section 112,
Finally, the EPA does not consider the
comparison of the risks posed by man-
made sources to the rigks from
background to be relevant, The level of
exposure corxespondmg to safe with an
ample margin of safety, not background
Is the appropriate criterion for
regulation under sectior 112, Many risks
assaciated with natural hackground
radiation are relatively high and, thus,
are not appropriate as a benchmark for
evaluating the need for regulation.- '

Comment: Some commenters felt that
regulation of radionuclides under
section 112 is appropriate but that EPA
should exempt some categories of
industries that are regulated under other
authorities, unless the current emissions
within the source category can be
shown to be unsale.

Responsge: The Agency has concluded
that for source categories where
emissions present or potentially present
unacceptable risks, it should not defer to
other regulatory authorities.

¢. Technological and Economic Factors

Comment: The EPA should not be
concerned with availability or feasibility
of controls, It should simply establish
the requirement and let industry
determine how it will meet it.

Response: In determining the safe ,
luvel, EPA agrees, Thus, at that stage it
does not consider either the availability
or feasibility of controls. These are -
considered, howaver, at the second stcp
smple margin of safely determination.
Moreover, where possible, such as with
the NESHAP for underground uranium
wines, the regulated commumty is given
wide latitude in selecting the,
cumbination of controls and/or work
practices that will allow them to meet
the mandeted level of the standard..

Comment: The factors the EPA should
consider before requiring control -
technology include: commercial vendor
availability, adaptability from other
uses, reudxly understood and applicable
aperating principles, costs and health
benefits, Availability to U.S. industry
should not be based on foreign L
commerclalization, )

Response: In generdl, these are thn‘. o

factors that the EPA conmders.

sutomatically preclude a technology
sulely because it has been developed

U.s.
" Gomment: A teclmological

. development that has been

demonstrated to reduce emissmns and is

.In use in or outside the U.5. should be

conmdered gvailable and required

and commercialized only outside of the

Hesponse The EPA agrees that the
availability of demonstrated gontrol .
technology should be considered,
However, the requirement of additional
conirols, at the ample margin of safety
step, rests also on consideration of costs
and other factors,

Comment;: Because of the existing
regulatory framework thiat forces the use
of control technology pursuant to the
ALARA principle, the nuclear industry
is already at & very low level of
emigsions and further regulation is
merely duplicative.

Response: The EPA. agrees that the
emissions from many segments of the
nuclear industry are at low levels. The
EPA. does not anticipate that fasilities’
with state-of-the art control systems will
need additional controls to comply with
the limits of the NESHAP. However,
EPA does not agree that in all
circumstances regulation under CAA,
gection 112 is unnecessary and indeed
has determined that final rules are -
needed for the radionuclide source
categories identified.

Comment: The EPA, should not -
promulgdte additional radionuclide

" emission regulations for.the uranium

fuel cycle (UFC} including nuclear.
power plants, The industry has a proven
record of protecting the public health
and sai‘ety from airborne radioactive
emissions. This regulls from the

" gonservative design of the facilities, the

careful operating philosophy eiployed .

- ‘in these facilities, and the existing |
. framework of EPA' and NRC regulations.
The public already enjoys better -

protection from UFC radionuglide

. emissions than from almost any otner .
industry's emissions.

Response: As stated in the FR notxce.

‘the Administrator has determined that
regulation of potentially sxgmﬁcant risks .

should not be deferred to other

.regulatory authorities. Based on its-
-evaluation of the dosés and risks caused

by UFC facilities, the EPA does not
believe that non-milling facilities will
have to modify their operations to '
comply with the NESHAP, However,
EPA has agreed 10 reconsider the issue

- of duplication of regulation as described

in the discussion on subpart ¥,

. .. Comment; The DOE is concerned that

o the EPA has proposed an outdoorradon
;con('entratwn standargd that is far below .

__the level the EPA is willing' to dHOW

indoors. . |
Response:r The authomtles under -

guthority to'mandate mdcor radon -

levals, Its guidance to homeowners 1s fLL -
‘respect tp meeting the levels determined . i

" ‘measurement, the protocols: for whmb 1% “to be “safe.” The EPA disagrees- with

based on a single screening.

ars desxgned noﬁ to provuie an average
exposure level but a maximum exposure
level. Therefore, comparison with the
limits established by the NESHAP is
invalid.

Comment: Regulanons that have the
effect of forcing vse of conirol

" technology are clearly mappropnale 4
. where the technology has not been

shown to be currently available.
Response: CAA section 112 requires
EPA to set a safe or acceptable level
without regard to the availability of
control technology. Nevertheless, as a

A “practical matter, while NESHAPs allow

for use of new technologies, none of the

promulgated NESHAPs requires the

development of new technologies.
Comment: A strong regulatory stance

by the EPA in requiring pollution
.contrels will act o stimulate innovation,
‘reduce prices via increased sales of

" gontrol technologies and processes, and

reduce rizk.
Response: This stxmulatxon of.
innovation; and price competition in the

. effluent control in’dustry. while a -

laudable public goal, is not a

_ requirement under section 112 of the

Act. Rather, the purpose and focus of
NESHAPs is to protect public health

.. withan ample margin of safety.

Comment: EPA should include
avpided costs, e.g. possibletort

)udgments, including punitive damages,’ -

in'determining the level of the final -

© standard at the ample margin of safety
~.step of the decision-making process.’

" Response; In’ theory, the EPA, agrees' e

' -However, as @ practxcal matter, it is

often difficult to arrive at even an

. approximation of avoided costs when

dealing with specific source eategories.

iy They are simply too speculative,

especially given that the source - -

" categories are often comprised of.-

thousands of individual facilities. -
- Comment; Cost as used in the ~aniple

margin of sefety discussion’ should

include all of the costs identifiable with

.the decision; this would include value of
. the facility, economic effects on the o

- comimunity, énd social effects of labor L
" foree dislocation. SR
" Response: 'Te the extcnt that the EPA .
isable'tg deveiop quantitative estimates

of thesé costs they are conuidewd

_purguait to the decision-making . .
‘process. Howsver, as already noted,

such costs are often only available, if at:

which the NESHAPs and indoor radon, l',ﬂn as rough, qualitative estimates.

. guidance are promulgeted are entxrcly.
‘different. The EPA does pot have the, -

Cominent; Industry shotild meet mé S

’ icmtena irrespective of costs or ’
. technologxcal feasxbxhty

Response; The EPA agrees mth ,
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: respect to’ the determu‘atlon of the
needed ample margin of safety. -

. Comment: Fundamental falrness :
prohibits the EPA from imposing
controls that cost more than some -

" ceiling amount per estlmated death
prevented.

Response: Since the. Vinyl Cblande

" decision precludes consideration of-cost

- when determining what constitutes .-
' “safe,”:-all sources must meet the-
standards or utilize controls to the -
degree necessary to bring their
emissions mto compliance, regardless of
the cost.
* Comment: EPA has not explained the
" basis for abandoning the existing
regulatory program for uranium mill
tailings disposal in favor of regulation
under-the CAA. The UMTRCA, passed’
_subsequent to the CAA prov1des o
.. flexibility,
Response: The Administrator has .
. detérmined not to défer to other
‘regulatory authorities when the risk -
merits issuance of a NESHAP under
section 112 of the Act. However, the -
requirements of the other regulatmns
‘must still be thet. :
. Comment“ if post-closure emlss1ons
are to be actively regulated under the
standard, the EPA should address’

" - - financial assurances for evaluatron,

- monitoring, reporting, facility
modification request and remedlal
“actions, - :

Response: leen the one-time nature
of the post-closure monitoring
requlrements for phosphogypsum stacks
and.uranium mill tailings disposal sites;
the EPA does not believe that the small
financial burden requires specific
financial assurance requirements.
Details of monitoring and reporting
requirements are lncluded in the
appropriate Subparts.- e
Comment: The proposal falls to

address the-occupatiorial dose .
increment resulting from the mstallatlon,
‘operation, and maintenance of the .

. additional equipment and systems .-

required for compliance; the collective.

occupational exposures required for :

some of these additions will be at hlgher )

individual doses and of significantly-

more consequence than the questlonable

. savings in public risk.. :
Response: The lack of specific

. instances makes it impossible to fully .

-address this concern. The EPA is not

» . aware of any instance where a NESHAP"
- will require emission ‘controls that will .

" resultin'a SIgmficant occupatlonal
" exposirée. Where controls may be

: required, for example at'elemental - .
- phosphorus plants, they supplenient or " _

replace existing, less effective; controls.

The exposure resultmg from installation

- should be’ mlmmal since the process will”*

be shut down, and exposures recelved :
during maintenance- should be - ‘

" comparable,

Comment; Consideration should be
given to whethier public welfare would

_- not be improved by diverting moneys - .

from regulatory procedures.withno
measurable effect on human health, to.

- research efforts, which have resulted in -

considerable advantages to the public
health and well being. Human costs to -

- those dependent on the industry as well
".as other adverse environmental -
' repercussions caused by a shift away

from nuclear power toward more

polluting technologies, will far outweigh

any theoretical public health benefit.
Response: vThe suggested cost-benefit

~ determination is outside the purview of -

the Agency. However, given the
concerns of the National Institutes. of

Health that health care may be affected,
" EPA has agreed-to reconsider this issue.
Comment: The statement that demand '
- for nuclear energy-is on the-decline due

to reduced demand for nuclear .

- . generated electricity is fallacious. Also. '
while the analysis recognizes that these -

regulations will worsen the already
weak position of the domestic. uranium-.

. industry, it does not examine the. ~ - .

adverse effects thatwill have on the .
national trade deficit.. -
" Response: Imported uranium 1s a

Arivial component of the: Umted States

trade deficit. -

Comment: The EPA estxmates costs
associated with the alternative S
regulatory approaches for each source

category but the total-fuel cycle cost will :
8oy o v - _ these commients has been mcluded in~

- the’ docket. i -
- E, Regulatoz’yFIex,zbJ]ztyAnalysm

be passed through to niuclear tilities
and should be assessed ‘on that basis.’
This includes sources under subparts B
HLKRS T andW,:

Response: Costs assomated with the _*

final.rule are not significant compared ~
with the total fuel cycle costs. 'Iherel )

,would be no, s1gmfxcant unpacts
- VIIL Mlscellaneous

A Docket o oy B

The docket s a an orgamzed and
complete file of all information -

- considered by EPA in the development
“of the standards. The docket allows -
interested persons to identify and locate

documents so they can effectively ..
participate in the rulemaking process. It
also serves as the record for ]udllc1al

" review. T . o
- Transcripts of the hearmgs, ail ertten“
-statements, the Agency s respons_e to

commeénts; and otheér relevant’
documents have been placed in the -

docket and are available for mspectlon

and copymg durmg normal workmg
hours .

G Papez'work Reductzon Act .

* any rulemaking for which there isa "
‘statutory requirement-that a general

" B Genera! Prowszons

Except where otherwise specxflcally

~ _stated, the general provisions of 40 CFR
~.part 61, subpart A- apply to all sources

regulated by this rule. -

" The. mformatlon collection - -

" requirements in-this final rule have been -
.- _approved by the Office of Management

and Budget (OMB) under the Paperwork

‘Reduction Act; 44 U.S.C. 3501 et seq. and

have been"assigned OMB control

-number 2060-0191. .

D Executzve Order 12291
Under Executive Order 12291 EPA 1s

. requu‘ed to ]udge whether this regulation

is'a “major rule” and therefore subject’

. to certain requirements of the Order. -~

The EPA has determined that ",
regulatrons promulgated today w1ll

. result in none of the adverse economic™
. effects-set forth in section'I of the Order

as grounds for finding a regulation to'be -
ma]or rule,” These regulations are not’
ma]or because (1) nationwide anmial f
compliance costs do not meet the $100"
million threshold; (2) the regulatlons do
not 51gn1ﬁcantly increase prices or

" production costs; and {3) the regulat;ons

do not'cause significant adverse effects . ,
on domestic competition, employmeént, "~
investment, producthlty, mnovahon, or.

. competition in foreign markets. -

- All of the final regulations presented

*in this-notice were submitted to OMB for’ -

review as required by Executive Order™

" ' 12291. Any written comments from OMB

- to EPA and any written EPA response to

‘Section 603 of the Regulatory -

Flexibility Act, 5 U.S.C. 603, requires '

EPA to prepare and make ava1lable for -
comment an “initial regulatory - :
flexibility analysis” in connection thh

noticé of proposed rulemakmg be -
published. Thé “initial regulatory
flexibility analysis™ describes the effect
of the proposed rule on small busmess
entities. : .
However, sectlon 604(b) of the

-Regulatory Flex1b1hty Act provides that

section 603 “shall not apply to any
ptoposed-. . . rule-if the head of the
Agency certifigs that the rule will not lf
promulgated have a significant i

.. economic impact on a substantlal

number of small entities.” .~ 7
EPA believes that V1rtually all Small

‘businesses are currently in complrance f'
" with these rules. In"addition; EPA has -
7 placed reportmg exemptxons in the rule -
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for NRC-licensees to limit the amount of
paperwork that would be required by
the smaller operators. Therefore, this
rule will have little or no impact on
small businesses. A small business is
one that has 750 employees or fewer.

For the preceding reasons, I certify
that this rule will not have significant
economic impact on a substantial
number of small entities.

List of Subjects in 40 CFR Part 81

Alr pollution control, Arsenic,
Asbestos, Beryllium, Benzene,
Incorporation by reference, Mercury,
Radionuclides, Vinyl chloride.

Dated: October 31, 1989.
Willlam G. Rosenberg,
Acting Administrator.

Part 61 of chapter [ of title 40 of the
Code of Federal Regulations is amended
as follows;

PART 61—[AMENDED]

1. The authority citation for part 61
continues to read as follows:

Authority: 42 U.S.C. 7401, 7412, 7414, 7418, -
7601,

2. Part 61 is amended by revising
subparts B, H, I, K and W and by adding
subparts R and T 1o read as follows.
These subparts are effective December
15, 1989, Subpart I is stayed until March
15, 1989.

Subpart B—National Emission
Standards for Radon Emissions From
Underground Uranium Mines

Sec.

61.20
61.21
61.22
61.23
6124

Designation of facilities.

Definitions

Standard.

Determining compliance.

Annual reporting requirements.

61.25 Recordkeeping requirements.

61.28 Exemption from the reporting and
testing requirements of 40 CFR 61.10

§61.20 Detlgnation of facilities.

The provisions of this subpart are
applicable to the owner or operator of
an active underground uranium mine
which:

(a) Has mined. will mine or is
designed to mine over 100,000 tons of
ore during the life of the mine; or

(b) Has had or will have an annual ore
production rate greater than 10,000 tons,
unless it can be demonstrated to EPA
that the mine will not exceed total ore
production of 100,000 tons during the life
of the mine.

§ 6121 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A

of part 61. The followmg terms ghall

“have the followmg specific meanings:

{a) Active mine means an
underground uranium mine which is
being ventilated to allow workers to
enter the mine for any purpose.

{b) Eﬁ'eatzve dose equivalent means .
the sum of the products of absorbed
dose and appropriate factors to account
for differences in biological
effectiveness due to the quality of
radiation and its distribution in the body
of reference man. The unit of the
effective dose equivalent is the rem. The
method for calculating effective dose -
equivalent and the definition of
reference man are outlined in the
International Commission on"
Radiological Protechon 8 Pubhcatwn
No. 26.

(¢} Underground uranium mine means
a man-made underground excavation
made for the purpose of removing
material containing uranium for the
principal purpose of recovering uranium,

§61.22 Standard.

Emissions of radon-222 to the ambient
air from an underground uranivm mine
shall not exceed these amounts that
would cause any member of the public
to receive in any year an effective dese
equivalent of 10 mrem/y.

§61.23 Determining compliance,

{a) Compliance with the emission
standard in this subpart shall be
determined and the effective dose
equivalent calculated by the EPA.
computer code COMPLY-R, An
underground uranium mine owner or
operator shall calculate the source terms
to be used for input into COMPLY-R by
conducting testing in accordance with
the procedures described in Appendlx B,
Method 115, or ‘

(b) Owners or operators may
demonstrate comphance with the
emission standard in this subpart
through the use of computer models that
are equivalent to COMPLY-R provided
that the model has received prior-
approval from EPA headquarters. EPA

may approve a model in whole or in part-

and may limit its use fo specific
circumstances. -

§61.24 Annual Rnpcrthg Requirements. -

{a) 'The mine owner or operator shall
annually calculate and report the results
of the compliance calculations in secticn
61.23 and the input parameters used in
making the calculation. Such report shall
cover the emissions of a calendar year
and shall be sent to EPA by March 31 of
the following year. Each report shall
also include the following information:

" (1) The name and location of the mine.

(2) The name of the_ person
responsible for the operation of the
facility and the name of the person’
preparing the report (if different).

(3) The results of the emissions testing

' condicted and the dose calculated using

the procedures in § 61.23.

{4) A list of the stacksor vents or- -
other points where radioactive materials
are released to the atmosphere,
including their Iocation, diameter, flow
rate, effluent temperature and release
height.

(5) A description of the effluent
controls that are used on each stack,
vent, or other release point and the
effluent controls used inside the mine,
and an estimate of the efficiency of each
control method or device. ‘

(6) Distances from the points of
release to the nearest residence, school,
business or office and the nearest farms
producing vegetables, milk, and meat.

(7) The values used for all other user-
supplied input parameters for the ~ )
computer models (e.g., meteorclogical

- data) and the source of these data.

{8) Each report shall be signed and
dated by a corporate officer in charge of
the facility and contain the following
declaration immediately above the
signature line: “I certify under penalty of
law thatI have personally examined
and am familiar with the information
submitted herein and based on my
inquiry of those individuals immediately
responsible for obtaining the .
information, I believe that the submitted
information is true, accurate and
complete. [ am aware that there are
significant penalties for submitting false
information including the possibility of
fine and 1mpnsonment See, 18 U.S.C.
1001.”

(b} If the facihty isnotin comphance
with the emission standard of § 61.22 in
the calendar year coversd by the report,
the facility must then commsnce -

" reporting to the Administrator on a

monthly basis the information listed in
paragraph {a)} of this secticn for the
preceding month. Thesé reports will
start the month immediately following
the gubmittal of the annual report for the
year in noncompliance and will be due
30 days following the end of each

_ month. This increased level of reporting

will continte until the Administrator has
determined that the monthly reports are
no longer necessary. In addition to all
the information required in paragraph
(a) of this section, monthly reports shall
also include the following information:
(1) All conirols or other changes in
operation of the facility that will be or
are being installed to bring the facility -
-into compliance.
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(2} If the- facrhty is under a )udrcxal or
o admrmstratxve enforcement decree the "
. report will describe the facilities *-
_performarce under the terms of the
decree. ,
() The first report will cover the .
emissions of calendar year 1990."

_ {Approved by the Office of Management andr
Budget under Control Number 2060-0191. )

§61. 25 Recordkeeping requirements

“The owner or operator of a mine must
mamtam records documenting the :

(a) Ejj"ectzve dose equivalent means

. the sum of the products of absorbed

dose and appropnate factors to account

"+ for differences in biological - -

- effectiveness due to the quality of

radiation and its distribution in the body
‘of reference man. The unit of the '

effective dose equivalent is the rem. For -

-purposes of this subpart, doses caused

" by radon-222 and its respective decay

source of input parameters including the

results of all measurements upon which .
they are based, the calculations and/or
analytical methods used to derive

_values for input parameters, and the
procedure used to determine
compliance. In addition, the =~
documentation should be sufﬁcrent to
allow an independent auditor to verify
the acouracy of the determination made
concerning the facility’s compliance -

. with the standard. These records must
be kept at the mine or by the owner-or -

operator for atleast five years and upon

request be made available for inspection
- by the Administrator, or h1s authorlzed
‘ representatrve ' :

‘§ 61.26 Exemption from the reportmg and
testing requlrements of 40 CFR 61.10.

All facilities des1gnated under this

subpart are exempt from the reporting
requirements of 40 CFR 61.10. - -~

Subpart H—National Emission
Standards for Emissions of -

"products formed after the radon is

released from the facility are not .
included. The method for calculatmg
effective dose equivalent and the _ -
definition of reference man are outlined
in the International Commissior on -.
Radrologtcal Protectlon 8 Pubhcatlon :
No. 26." .

(b) Facility means. all buildings,
structures and operatlons onone
contlguous site. -

(¢) Radionuclide means.a type of

. atom which spontaneously undergoes. -

radioactive decay.
(d) Residence means any home,

‘house, apartment bmldlng, or other

place of dwelling which is cccupied

. during any portion of the relevant year. '

Radionutclides Other Than Radon From

Department of Energy Faclhtles

Sec.
. 61.90°
61.91

Des1gnat10n of facxhtles
Definitions.
61.92 Standard:
" 61.93 ' Emissions mionitoring and test
) procedures.
61.94 Compliance and reportmg
61.95 Recordkeeping requirements.

61.96. Applications to construct or medify, .

" 61.97 Exemption from the reporting and
testmg requlrements of 40 CFR 61.10.

' §61 99 Designation of facilities.

The provisions of this subpart apply
to operations at any facility owned or
operated-by the Department of Energy
that emits-any radionuclide other than
radon-222 and radon-220 into the air,
except that this subpart does not apply
to disposal at facilities subject to 40 CFR
part 191, subpart B or 40 CFR part 192

" §61.91 Definitions.

As used in this subpart, all terms not
- definéd here have the meaning given
* them'in the Clean Air Act or 40 CFR part
61, subpart A. The following terms shall”’
have the following specific meanings:’

*

§ 61 92 Standard.
Emissions of radlonuchdes to the

ambient air from Department of Energy

facilities shall not exceed those amounts

_that would cause any member of the

public to receive in any year an effective
dose equivalent of 10, mrem/yr. -

§61.93" Emissnon momtoring and test

- procedures.

{a) To determme comphance with the
standard, radionuclide emissions shall -
be determined and effective dose ’

- - equivalent values to members of the
. public calculated using EPA approved -

sampling procedures, computer models
CAP-88"or AIRDOS-PC, or other

: procedures for which EPA has granted

prior approval, DOE facilities for which
the maximally exposed individual lives
within 3 'kilometers of all sources of -

- emissions in the facility, may use EPA’s

COMPLY model and associated -
procedures for determining dose for
purposes of comphance

(b) Radionuclide emission rates from
point sources (stacks or vents) shall be -

‘measured in accordance with the -

following requirements or other
procedures for which EPA has granted -
prior approval: -

(1) Effluent flow rate measurements

~shall be made using the following

methods:

(i) Reférence Method 2 of Appendrx A
to part 60 shall be used to determine
velocity'and volumetric flow rates for
stacks and large vents,

(ii) Reference Method 2A of Appendrx

* -A to part 60 shall be used to measure

ﬂow rates through plpes and small
vents. T .
{iii) The frequency of the flow rate
- .measurements shall depend upon the
variability of the effluent flow rate. For
variable flow rates, continuous.or " _
frequent flow rate measurements shall
- be made, For relatively constant flow.
- rates only periodic measurements are
-. necessary.
{2) Radionuclides shall be directly -
monitored or extracted, collected and

* measured using the following methods: -~

(i) Reference Method 1 of Appendix . A .
~ part 60 shall be used to select: - )
monitoring or samplmg sites..

" (ii) The effluent stream shall be .
directly monitored continuously with an
in-line detector or representative ‘
samples of the effluent stream shall be

- withdrawn continuously from the

- sampling site following the guidance
presented in:ANSIN13.1-1969 “Guide to
Sampling Airborne Radioactive
Materials in Nuclear Facilities” =~ . -
(including the guidance presented m -
Appendix A of ANSIN13.1) )
{incorporated by reference—-—see §61. 18)
"The requirements for continuous
sampling are applicable to batch )
processes when the unit is in operation. -

. Periodic sampling {grab samples) may

- be used only with EPA’s prior approval
Such approval may be granted in cases - .
where continuous sampling is not -
-practical and radionuclide emission -
- rates are relatively constant: In such
cases, grab samples shall be collected
with sufficient freqiiency soasto * . -
provrde a representatrve ‘'sample of the
ermssmns. ’ -

(iii) Radmnuchdes shall be collected
_and measured using procedures based
-.on the prmc1ples of measurement T
described in Appendix B, Method 114.
Use of methods based on principles of
measurement different from those -
described in Append1x B, Method 114
must have prior approval from the
. Administrator. EPA reserves the rlght to
approve measurement procedures: -

(iv) A quality assurance program shall
be conducted that meets the .
performance requirements described i in

' -Appendix B, Method 114

(3) When itis impractical to measure_ .
_the effluent flow rate at an existing
"-source in accordance with-the = - .
requirements of paragraph (b)(1) of this ~ -
section or to monitor or sample an
- effluent stream at an-existing source in
“accordance with the site selection and
sample extraction requirements of - -

- paragraph (b)(2) of this section, the -
facility owiier or operator may use
_ alternative effluent flow.rate _
‘measurement procedures or site '
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selection and sample extraction
procedures provided that:

(i) it can be shown that the
requirements of paragraph (b) (1) or (2)
of this section are impractxcal for the
effluent stream.

(ii) The alternative procedure will not
significantly underestimate the
emissions.

(ili) The alternative procedure is fully
documented.

(tv) The owner or operator has
received prigr approval from EPA.

(4)(i) Radionuclide emission
measurements in conformance with the
requirements of paragraph (b) of this
section shall be made at all release
points which have a potential to
discharge radionuclides into the air in
quantities which could cause an
effective dose equivalent in excess of 1%
of the standard. All radionuclides which
could contribute greater than 10% of the
potential effective dose equivalent for a
release point shall be measured. With
prior EPA approval, DOE may determine
these emissions through alternative
procedures. For other release points
which have a potential to release
radionuclides into the air, periodic
confirmatory measurements shall be
made to verify the low emigsions.

(i) To determine whether a release
point is subject to the emission
measurement requirements of paragraph
{b) of this section, it is necessary to
evaluate the potential for radionuclide
emissions for that release point. In~
evaluahng the potential of a release
point to discharge radionuclides into the
air for the purposes of this section, the
estimated radionuclide release rates
shall be based on the discharge of the
effluent stream that would result if all
pollution control equipment did not
exist, but the facilities operations were
otherwise normal.

(5) Environmental measurements of
radionuclide air concentrations at
critical receptor locations may be used
as an alternative to air dispersion
calculations in demonstrating
compliance with the standard if the
owner or operator meets the following
criteria:

(i) The air at the point of measurement
shall be continuously sampled for
collection of radionuclides.

(ii) Those radionuclides released from
the facility, which are the major
contributors to the effective dose
equivalent must be collected and
measured as part of the environmental
measurement program.

{ili) Radionuclide concentrations
which would cause an effective dose
equivalent of 10% of the standard shall
be readily detectable and
distinguishable from background.

(iv) Net measured radionuclide
concentrations shall be compared to the
concentration levels in Table 2 of
Appendix E to determine compliance
with the standard. In the case of
multiple radionuclides being released
from a facility, compliance shall be
demonstraied if the value for all
radionuclides is less than the. .
concentration level in Table 2, and the
sum of the fractions that result when
each measured concentration value is
divided by the value in Table 2 for each
radionuclide is less than 1. ‘

-(v) A quality assurance program shall
be conducted that meets the -
performance requirements described in
Appendix B, Method 114.

(vi} Use of envirgnmental
measurements to demonstrate .
comphance with the standard is subject
to prior approval of EPA. Applications
for approval shall include a detailed
description of the sampling and .
analytical methodology and show how
the above criteria will be met.

§61.94 Compliance and reporting.

{a) Compliance with this standard
shall be determined by calculating the
highest effective dose equivalent to any
member of the public at any offsite point
where there is a residence, school,
business or office. The owners or
operators of each facility shall submit
an annual report to both EPA
headquarters and the appropriate -
regional office by June 80 which -
includes the results of the monitoring as’
recorded in DOE's Effluent Information
System and the dose calculations
required by § 61.93(a) for the previous

calendar year.

(b) In addition to the requirements of
paragraph {2) of this section, an annual
report shall include the followmg
information: -

(1) The name and ldcation of the
facility.

(2) A list of the radioactive materlals
used at the facility.

- BA description of the handling and
processing that the radioactive materials
undergo at the facility.

{4) A list of the stacks or venis'or-
other points where radioactive materials
are released to the atmosphere.

{5) A description of the effluent
controls that are used on each stack,
vent, or other release point and an
estimate of the eificiency of each control

. device.

(6) Distances from the points of
release to the nearest residence, school,
business or office and the nearest farms
producing vegetables, milk, and meat.

(7) The values used for all other user-
supplied input parameters for the

" computer models (e.g., metecrological

data) and the source of these data.

. (8) A brief description of all
construction and modifications which
were completed in the calendar year for
which the report is prepared, but for

- which the requirement to apply for

approval to construct or modify was
waived under § 61.96 and associated
documentation developed by DOE to
support the waiver. EPA reserves the
right to require that DOE send to EPA, all

-the information that normally would be

required in an application to construct -
or madify, following receipt of the
description and supporting’
documentation.

(9) Each report-shall be signed apd
dated by a corporate officer or public - -~
official in charge of the facility and
contain the following declaration
immediately above the signature line: “I
certify under penalty of law that I have
personally examined and am familiar
with the information submitted herein
and based on my inquiry of those
individuals immediately responsible for
obtaining the information, I believe that
the submitted information is true,
accurate and complete. I am aware that
there are significant penalties for -
submitting false information including
the possibility of fine and imprisonment.
See, 18 U.S.C. 1601.”

(c) If the facility is not in compliance
with the emission limits of § 61.92 in the
calendar year covered by the report,
then the facility must commence

. reporting to the Administrator on a

monthly basis the information listed in
paragraph (b) of this section, for the
preceding month. These reports will
start the month immediately following
the submittal of the annual report for the
year in noncompliance and will be due
30 days following the end of each

. month. This increased level of reporting

will continue until the Administrator has
determined that the monthly reports.are .
no longer necessary. In addition to all

the information required in paragraph

(b) of this section, monthly reports shall
also include the following information:

(1) All controls or other changes in
operation of the facility that will be or
are being installed to bring the facility
into comphance )

{2) If the facility is under a judicial or -
administrative enforcement decree, the
report will describe the facilities
performance under the terms of the
decree.

{d) In those instances where the
information requested is classified, suc.,
information will be made available to .
EPA separate from the report and will
be handled and controlled accerding to




Federal Regnster / Vol -54; No. 240 . / Fnday, December 15, 1989 / Rules- and Regulattons

'51751697;':

: apphcable security and’ classrficatlon
regulations and requirements. -

o (Approved by the Office of Management and :

Budget under Control Number 2060-0191. )

§61.95 Recordkeeping requirements.

All facilities must maintain records
: documentmg the source of input -

-parameters including the- results of alt s h

. measurements upon which they are
based, the calculations and/or :
analytical methods used to derive
- values for input parameters, and the
- procedure used to determine effective
dose equivalent, This documentation -
“should be sufficient to allow an
mdependent auditor to verify the
.accuracy of the determination made -
concerning the facility’s compliance
with the standard. These records must
be kept at the site of the facility for at
. least five years and, upon request, be
made available for inspection by the -
Administrator, or his authorlzed
representatlve

§61.96 " Applications to construct or
modify. :

In addxtlon to any act1v1ty that is
defined as construction under 40 CFR -
. part 61, subpart A, any fabrlcatlon, v
" érection or installation of a new building
or structure within a facility that emits
radionuclides is also defined as new.

61, subpart A.

{(b) An apphcatron for approval under

§ 61.07 or.notification of startup under -

§ 61.09 does not need to, be filed for any

new construction of or modification

within an existing facility if the effective

".- dose equivalent, caused by all emissions
from the new construction or .

.. modification, is less than 1% of the -
standard prescribed in' § 61.92. For .
purposes of this paragraph the effective
dose equivalent shall be calculated .
using the source term derived using

. Appendix D as-input to the dispersicn .

§ 61.93. DOE may; with prior approval

- from EPA, use another procedure for
“estimating the source term for use in this
paragraph. A facility is eligible for this
exemption only if, based on its last

" annual report, the facility is in -

- compliance with this subpart,

~ .[c) Conditions to approvals granted
under § 61.08 will not contain

- requirements for post approval reportmg ‘

on operating conditions beyond those
spec:fled in § 61.94.

- §61.97 - Exemption from the reporting and '

'testing requirements of 40 CFR 61.10.

-~ All facilities des1gnated under this
', subpart are exempt from the reportmg
requlrements of 40 CFR 61.10.

" Subpart I—Natlonal Emission

Standards for Radionuclide Emissions

_From Facilities Licensed by the

Nuclear Regulatory Commission and

. Federal Facllities Not 00vered by
Se 'Subpart H

. Sec. .
.61.100-
_ 61101
-61.102 .
7 B1103.
©. 61104
61.105

Applicability.

Deflmtlons. .

'Standard

‘Determining comphance

Reporting requirements. . f .

Recordkeeping requirements. :

Applications t6 construct or thodify.”

61.107- Emission determination.

61.108. Exemption from the reporting and
testmg requu'ements of 0 CFR 6110, .

§6i. 100 Appilcabillty

The provisions of this subpart apply
to Nuclear Regulatory Commission-

61.106 .

“licensed facilities and 'to facilities
- owned or operated by any Federal
-, .agency other than the Deépartment of _
* Energy, except that this subpart does

not apply to disposal at facilities .
regulated under 40 CFR part 161, subpart

- B, or to any uranium mill tailings pile

after it has been disposed of under 40

-CFR part 192, or to low energy

accelerators, or to any NRC-licensee
that possesses and uses radionuc lides

only in the form of sealed sources.

. . §61.101 Definitions.
“‘construction for purposes of 40 CFR part”

. As used in this subpart all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A

. of part 61. The following terms shall
~ have the following specific meanings:

(a) Agreement State means a State - -

~with which the Atomic Energy . .
Commission or the Nuclear Regulatory .
Commission has entered into an

effective agreement under subsection

274{b) of the Atomic Energy Act 0f 1954,

as amended.
'(b) Effective dose eqzuva]ent means

- the sum of the products of absorbed

" dose'and appropmate factors to account
and other computer models describedin *-

for differences in biological

- effectiveness due to the quahty of
" radiation and its distribution in the body

of reference man. The unit of the

- effective dose equivalent is the rem. For

purposes of this subpart doses caused
by radon-222 and its decay products

~formed after the radon is released from -

the facility are not included. The method
for calculating effective dose equivalent
and the definition of reference man are -
outlined in the International -

. Commission on Rad1010g1cal

Protection’s Publication No. 26. -

(c) Facility means all buildings, - -
structures and operatxons on-one
contiguous site.

(d) Federal faczlrty means any. fac1hty -
’ owned or operated by any department

commissron. agency, off'“ ice, bureau or.

other unit of the government of the -
- United States of America except for-.

facilities owned or. operated by the .

- Department of Energy,

(e) NRC-licensed facility means any

- -facility licensed by.the Nuclear
" Regulatory Commission or any -

- Agreement State to receive tltle to.

- receive; possess, use; fransfer, or deliver:

any source,- by—product or speclal
nuiclear material, - - o
{f) Radionuclide means a type of atom R

- whlch spontaneously undergoes o
) radloactrve decay

: ‘§61.102 Standard

-"(a) Emissions of radlonuchdes,

‘including iodine, to the ambient air. from

a facility regulated under this subpart’

- shall not.exceed those amounts that’

would cause any member of the public’ C

to receive in any year an effective dose A

equivalent of 10 mrem/yr.- = SR
{b) Emissions of iodine to the. ambrent o

‘air from a facility regulated under this
_subpart shall not exceed those amounts

that would cause any member of the o
public to receive in any year an effectwe o

- dose equivalent of 3 mrem/yr.

§61 103 - Determlning compliance.

{a) Compllance with the emxssmn

h standard in this subpart shall be

determined through the use of either the

-- EPA computer code COMPLY or the -

alternative requirements of Appendlx E

.. Facilities emitting radionuclides not .

listed in COMPLY or Appendix E shall
contact EPA to receive the information -
néeded to determine dose. The source
terms to be used for input into COMPLY

‘shall be determined through the use of.

the measurement procedures listed in .

_§ 61.107 or the emission factors in

Appendix D or through alternative
procedures for which EPA has granted

- prior approval; or,

(b} Facilities may demonstrate -
comphance with the emissjon standard
in this subpart through the use of :
compiter models that are equivalent to.
COMPLY, provided that the model has_

- received prior approval from EPA

headquarters. Any facility using a model
other than COMPLY must file an annual’
report. EPA may approve an alternative

‘model in whole or in part and may-limit
itsuseto spemﬁc crrcumstances

- §861. 104 Reporting requirements. c

{a) The owner or operator of a facility

: subject to this subpart must submit an
_ annual report.to the EPA covering the -

emissions of a calendar year by March
31 of the following year. ..

(1).The report or apphcatron for
approval to construct or modlfy as
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required by 40 CFR pa:t 61, subpart A
and § 61,108, must provide the followmg
information:

(i) The name of the facility.

(if) The name of the person
responsible for the operation of the
facility and the name of the person
preparing the report (if different).

(iii) The location of the facility,
including suite and/or building number,
street, city, county, state, and zip code.

(iv) The mailing address of the
facility, if different from item (iii).

(v) Alist of the radloactive materials
used at the facility.

{vi) A description of the handling and
processing that the radioactive materials
undergo at the facility. .

(vii) A list of the stacks or vents or
other points where radicactive materials
are released to.the atmosphere.

(viii) A description of the effluent
controls that are used on each stack,
vent, or other release point and an
estimate of the efficiency of each device.

(ix) Distances from the point of

release to the nearest residence, school,

business or office and the nearest farms
producing vegetables, milk, and meat.

(x) The effective dose equivalent
calculated using the compliance
procedures in § 61.103.

(xi) The physical form and quantity of
each radionuclide emitted from each
stack, vent or other release point, and
the method(s) by which these quantities
were determined.

(xii) The volumetric flow, diameter,
effluent temperature, and release height
for each stack, vent or other release
point where radioactive materials are
emitted, the method(s) by which these .
were determined.

(xiii) The height and width of each
building from which radionuclides are
emitted.

{xiv) The values used for all other
user-supplied input parameters (e.g.,
meteorological data) and the source of
these data,

(xv) A brief description of all
construction and modifications which
were completed in the calendar year for
which the report is prepared, but for
which the requirement to apply for
approval to consiruct or modify was
waived under section 61.108, and
associated documentation developed by
the licensee to support the waiver. EPA
reserves the right to require that the
licensee send to EPA all the information
that normally would be required in an
application to construct or modify,
following receipt of the description and
supporting documentation. .

{xvi) Each report shall be signed and
aated by a corporate officer or public
official in charge of the facility and
contain the following declaration

immediately above-the sxgnature line: *
certify under penalty of law that I have '
personally examined and am familiar
with the information submitted herein
and based on my inquiry of those
individuals immediately responsible for

obtaining the information, I believe that -

the submiited information is true, :
accurate and complete. I am aware that

. there are significant penalties for

submitting false information including
the possibility of fine and imprisonment.
See, 18 U.S.C. 1001.”

(b) Facilities emitting radionuclides in .

an amount that would cause less than
10% of the dose standard in § 61.102, as
determined by the compliance

procedures from § 61.103(a), are exempt-

from the reporting requirements of

§ 61.104(a). Facilities shall annually
make a new determination whether they
are exempt from reporting.

{c) If the facility is not in compliance
with the emission limits of § 61.102 in
the calendar year covered by the report,
the facility must report to the
Administrator on a monthly basis the
information listed in paragraph (a) of
this section, for the preceding month.
These reports will start the month -
immediately following the submittal of
the annual report for the year in
noncompliance and will be due 30 days
following the end of each month. This
increased level of reporting will
continue until the Administrator has
determined that the monthly reports are
no longer necessary. In addition to all
the information required in paragraph
(s} of this section, monthly reports shall
also include the following information:

(1) All controls or other changes in
operation of-the facility that will be or
are being installed to bring the facility
into compliance. v

(2) If the facility is under a judicial or
administrative enforcement decree the
report will describe the facilities
performance under the terms of the
decree. )

(d) The first report w1Il cover the
emissions of calendar year 1990.

§61.105 Recordkesoping requirements.
The owner or operator of any facility
must maintain records documenting the
source of input parameters including the
results of all measurements upon which

they are based, the calculations and/or

analytical methods used to derive
values for input parameters, and the -
procedure used to determine .
compliance. This documentation should
be sufficient to allow an independent
auditor to verify the accuracy of the .
determination made concerning the

facility’s compliance with the standard,

and, if claimed, qualification for

" exemption from reporting. These recordsr

must be kept at the site of the facility for
at least five years and upon request be
made available for inspection by the
Administrator, or his authorized - -
representative.

§61.906 Appilcations to construct or.
modify.

{a) In addition to any activity that is
defined as construction under 40 CFR

. part 61, subpart A, any fabrication,

erection or installation of a new building
or structure within a facility is also
defined as new construction for v
purposes of 40 CFR part 61, subpart A.

(b) An application under § 61.07 does

not need to be filed for any new .
construction of or modification within
an existing facility if one of the

. following conditions is met:

(1) The effective dose equivalent -
calculated by using methods described
in § 61.103, that is caused by all
emissions from the facility including
those potentially emitted by the
proposed new construction or
modification, is less than 10% of the
standard prescribed in' § 61.102.

(2) The effective dose equivalent
calculated by using methods described
in § 61.103, that is caused by all.
emissions from the new cornstruction or
modification, is less than 1% of the limit
prescribed in § 61.102. A facility is
eligible for this exemption only if the
facility, based on its last annual report,

_is in compliance with this subpart.

§61.167 Enission determination.

(a) Facility owners or operators may,
in lieu of monitoring, estimate
radionuclide emissions in accordance
with Appendix D, or other procedure for
which EPA has granted prior approval.

(b) Radionuclide emission rates from
point sources (e.g. stacks or vents) shall |

-be measured in accordance with the

following requirements:

(1) Effluent flow rate measurements
shall be made usmg the followmg -
methods:

(i) Reference Method 2 of Appendlx A
to part 60 shall be used to determine
velocity and volumetric flow rates for -
stacks and large vents.

(ii) Reference Method 2A of Appendu\
A to part 60 shall be used to measure
flow rates through pipes and small
vents.

{iii) The frequency of the flowrate . . o
measurements.shall depend upon the
variability of the effluent flow rate..For

" -variable flow rates, continuous or

frequent flow rate measurements shall
be made. For relatively constant flow -
rates only pericdic measurements ar
necessary. ’




(Z] Radtonuchdes shall be°d1rectly ‘

. monitored or extracted, collected, and

measured using the following methods: -

(i) Reference Method 1 of Appendlx A

' part 60 shall be used to select
- monitoring or samphng sites.’ .

(i) The effluent stream shall be

- directly monitored continuously using -

anin-line detector or representative
samples of the effluent stream shall be
withdrawn continuously from the-
sampling site following the guidance

.presented in ANSIN13,1-1969 “Guide to.

Sampling Airborne Radioactive .
Materials in Nuclear Facilities”
(including the guidance presented in "

- Appendix A of ANSIN13.1} °

(incorporated by reference-—-see § 61. 18}
The requirements for continuous -
sampling are applicable to batch. -

processes when the unit is in operation. '

" Periodic sampling (grab samples] may
. be used only with EPA’s prior approval

Such' approval may be granted in cases -

-where continuous sampling is not

" .practical and radionuclide emission

" rates are relatlvely constant. In such”

cases, grab samples shall be collected”
with sufficient frequency so as to.

". provide a representatwe sample of the -
"emissions.

{iif) Radionuclides shall be’ collected'

" and measured using procedures based
. on the princip,les of measurement ’

described in Appendix B, Method 114.
Use of methods based on principles ofv
measurement different from those

" described in Appendlx B, Method 114~

-~ must have prior approval from the

- - approve alternative measurement

procedures in whole or in part. °

(iv) A quality assurance program shall .

be conducted that meets the
performance requirements described in
Appendix B; Method 114:

(3) When it is impractical to measure
the effluent flow-rate at an existing
source in accordance with the ™ -.
requirements of paragraph (b)(1) of this
section or to monitor or sample an -

effluent stream at an existing sourcein . .

accordance with the site selection and
sample extraction requirements.of -
paragraph {b){2) of this section, the

- facility owner or operator may use

alternative effluent flow rate
measurement procedures or site .

- selection and sample extraction .~

procedures provided that:-

(i) It can be shown that the -~
requlrements of paragraphs (b) (1) and.

. {2) of this section are 1mpract1cal for the

effluent stream.

(ii) The alternative procedure w1ll not .

srgmflcantly urderestimate the
emigsions. -
(iii) The alternative procedure is fully

: documented

[w) The owner or operator has
recewed prior-approval from EPA.
{4)(i) Radionuclide emission

" measurements in conformance with the

requirements of paragraph (b) of this .

_section shall be made at all release
.~ points which have a potential to
discharge radionuclides into the air in

quantities which could cause an
effective dose equivalent in excess of 1%

_of the standard. All radionuclides which

could contribute greater than 10% of the |

_potential effective dose equivalent for a

release point shall be measured. For -
other release points which have a -
potentlal to release radlonuchdes into
the air, periodic confirmatory -

measurements should be made ‘to venfy :
. the low emissions. '

(ii) To determine whether a release f'
point is subject to the emission

‘measurement requlrements of paragraph
.'(b) of this section, it is necessary to ’
“evaluate the potential for radionuclide

emissions for that release point. In
evaluating the potential of a release

* point to discharge radionuclides into the

air, the-estimated radionuclide release. -

. rates shall be based on the discharge of -
. the uncontrolled efﬂuent stream lntc the :
- air.

5) Envnonmental measurements of

‘radionuclide air concentrations at
- critical receptor locations may be used -

as an alternative to-air dispersion

. calculations in demonstrating . -
- compliance with the standards if the -
. -owner or operator meets the followmg

‘Administrator. EPA reserves the right to criteria:

(i) The “air at the pomt of meas urement
shall be continuously sampled for
collection of radionuclides. .

(ii) Those radionuclides released from -

the facility, which are the major

“contributors to the effective dose

equivalent must be collected and

" measured as part of the envrronmental

measurements program.
{iii) Radionuclide concentrations -

_which would cause an effective dose

equivalent greater than or equal to 10%
of the standard shall be readily
detectable and distinguishable from

background.

(iv) Net measured radlonuchde
concentrations shall be compared to'the

-concentration levels in Table 2 of i
: -Appendix E to determine compliance
‘with the standard. In the case of

multiple radionuclides being released

- from a facility, compliance shall be

demonstrated if the value for all
radionuclides is less than the
concentration level in Table 2 and the
sum of the fractions that result. when
each measured concentration value is

- divided by the value in Table 2 for each
radxonuchde is less than 1.

- .'Sec .

. oeLizz
- 61128
-61.124.

-81.127
" - - testing requirements of 40 CFR61. 10

(v) A quahty dssurance program shall

N be conducted that meets the

performante requirements descrrbed in-
Appendix B, Method114."  ~ °

(vi) Use-of environmental =

" measurements to demonstrate

comphance with the standard is subject -
to prior approval of EPA. Applxcatlons

- for approval shall include a detailed

description of the sampling and .

. analytical methodology and show how

the above criteria will be met, - .
(c) The following facilities may use .

. erther the methodologies and quahty
‘assurance programs described in -

. paragraph (b) of thls sectxon or may use

- the following: - : R

(1) Nuclear power reactors may

~determine their radionuclide ermssions e

in conformance with the Effluent

- Technical Specifications contained in "
.. their Operating License issued by the

Nuclear Regulatory Commission, In

"~ addition,’ they may conduct a quahty

assurarice program as described in the -

‘Nuclear Regulatory Commission’s - ~

Regulatory Gmde 4, 15 dated February

- 1979,

{2} Fuel processmg and fabrlcatlon
plafits and uranjum hexafluorlde plants

- . may determine their emissions in-

conformance with the Nuclear

.Regulatory Commission’s Regulatory

Guide 4.16 dated December 1985. In-

- &ddition, they may conduct a quahty

assurance program as described i in the
Nuclear Regulatory Commission’s’ )
Regulatory Guide 4.15 dated February

. 1979,

 (8) Uranxum mills may determme thelr i

- emissions in conformance with the

Nuclear Regulatory Commission’s -

Regulatory Guide 4.14 dated April : 1980. i

I addition, they may conduct a quahty
assurance program as described in the -
Nuclear Regulatory Commission’s
Regulatory Gulde 4.15 dated February

T 1679,

61.108 Exemptlon rtrom tho reporttng _and

" ‘testing requirements of 40 CFR 61.10.

All facilities designated under this ~ -~
subpart are exempt from the reportmg
requirements of 40 CFR 61.10.

Subpart K-—National Emission ‘
Standards for Radionuclide Emissions . -

. From Elemental Phosphorus Plants AR

Apphcablhty

Definitions.

Emissions standard

Emission testing. : .
-Recordkeeping requirements. -

Test methods and procedures
Monitoring of operations. ‘
Exemption from the: ‘reporting and

61.120 .
61.121

61125
61126
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§61.120 Applicabliity.

The provisions of this subpart are
applicable to owners or operators of
calciners and nodulizing kilns at
elemental phosphorus plants.

§61.121 Definitions.

(a) Elemental phosphorus plant or
plant means any facility that processes
phosphate rock to produce elemental
phosphorus. A plant includes all
buildings, structures, operations,
calciners and nodulizing kilns on one
contiguous site.

(b) Calciner or Nodulizing kiln means
a unit in which phosphate rock is heated
to high temperatures to remove organic -
material and/or to convert it to a
nodular form. For the purpose of this
subpart, calciners and nodulizing kilns
are considered to be similar units.

§61.122 Emlssion standard.

Emissions of polonium-210 to the
ambient air from all calciners and
nodulizing kilns at an elemental
phosphorus plant shall not exceed a
total of 2 curies a year.

§61.123 Emisslon testing.

{a) Each owner or operator of an*
elemental phosphorus plant shall test
emissions from the plant within 90 days
of the effective date of this standard and
annually thereafter. The Administrator
may temporarily or permanently waive
the annual testing requirement or
increase the frequency of testing, if the
Administrator determines that more
testing is required.

{b) The Administrator shall be
notified at least 30 days prior to an
emission test so that EPA may, at its
option,-observe the test.

{c) An emission test shall be
conducted at each operational calciner
or nodulizing kiln. If emissions from a
calciner or nodulizing kiln are
discharged lhrough more than one stack,
then an emission test shall be conducted
at each stack and the total emission rate
from the calciner or kiln shall be the
sum of the emission rates from each of
the stacks.

{d) Each emission test shall consist of

three sampling runs that meet the
requirements of § 61.125. The phosphate
rock processing rate during each ru
shall be recorded. An emission rate in
curies per metric ton of phosphate rock
processed shall be calculated for each
run. The average of all three runs shall
apply in computing the emission rate for
the test. The annual polonium-210
emission rate from a calciner or
nodulizing kiln shall be determined by .
multiplying the measured polonium-210
emission rate m curies per metric ton of
phosphate rock processed by the annual

phosphate rock processing rate in metric
tons. In determining the annual
phosphate rock processing rate, the
values used for operating hours and
operating capacity shall be values that.
will maximize the expected processing
rate. For determining compliance with
the emission standard of § 61.122, the
total annual emission rate is the sum of
the annual emission rates for all *
operating calciners and nodulizing kilns.
(e) If the owner or operator changes
his operation in such a way as to
increase his emissions of polonium-210,
such as changing the type of rock
processed, the temperature of the
calciners or kilns, or increasing the -
annual phosphate rock processing rate,
then a new emission test, meeting the

. requirements of this section, shall be

conducted within 45 days under these
conditions. )

(f) Each owner or operator of an
elemental phosphorus plant shall furnish
the Administrator with a written report
of the results of the emission test within
60 days of conducting the test. The
report must provide the followmg
information:

(1) The name and location of the
facility.

(2) The name of the person

- responsible for the operation of the -

facility and the name of the person
preparing the report (if different).

(3) A description of the effluent
controls that are used on each stack,
vent, or other release point and an
estimate of the efficiency of each device.

(4) The results of the testing
the results of each sampling run
completed.

(5) The values used in ¢alculating the
emissions and the scurce of these data.

(6) Each report shall be signed and
dated by a corporate officer in charge of
the facility and contain the following
declaration immediately above the

“signature line: I certify under penalty of

law that I have personally examined
and am familiar with the information
submitted herein and based onmy
inquiry of those individuals immediately
responsible for obtaining the
information, I believe that the submitted
information is true, accarate and i
complete. I am aware that there are
significant penalties for submitting false
information including the possibility of
fine and imprisonment. See, 18 U.S.C.
1001.”

(Approved by the Office of Management and

" Budget under Control Number 2060-0191.)

§61.124 Recordkeeping requirerents.

The owner or operator of any plant
must maintain records documenting the
source of input parameters including the
results of all measurements upon which -

, including

- they are based, the calculations and/or »

analytical methods used to derive

values for input parameters, and the
procedure used in emission testing. This -
documentation should be sufficient to
allow an independent auditor to verify

“the accuracy of the resulis of the

emission testing. These records must be
kept at the site of the plant for at least
five years and, upon request, be made

-available for inspection by the

Administrator, or his authorized
representative.

§61.125 Test methéds and procedures;.

{a) Each owner or operator of a source
required to test emissions under
§ 61.123, unless-an equivalent or

" alternate method has been approved by
" the Administrator, shall use the

following test methods :

(1) Test Method 1 of Appendlx A to 40
CFR part 60 shall be used to.determine
sample and velocity traverses;

(2) Test Method 2 of Appendix A t0 40
CFR part 60 shall be used to determine
velocity and volumetric flow rate;-

(3) Test Method 3 of Appendix A to 40
CFR part 60 shall be used for gas
analysis;

(4) Test Method 5 of Appendix A to 40
CFR part 60 shall be used to-collect
particulate matter containing the
polonium-210; and ) :

" {5) Test Method 111 of Appendix B to .
40 CFR part 61 shall be used to :
determine the polonium-210 emissions.

§61.126 Monitoring of operations.

(a) The owner or operator of any
source subject to this subpart using a
wet-scrubbing emission control device
shall install, calibrate, maintain, and
operate a monitoring device for the
continuous measurement of the pressure
loss of the gas stream through the
scrubber. The monitoring device-must be
certified by the manufacturer to be

.accurate within +250 pascal (£1 inch of

water}. Records of these measurements
shall be maintained at the source and *
made available for inspaction by the
Administrator, or his authorized
representative for a minimum of 5 years.
(b) The owner or operator of any
source subject to this subpart using an
electrostatic precipitator control device
shall install, calibrate, maintain, and
operate.a monitoring device for the

__continuous measurement of the primary
and secondary current and the voltage

in each electric field. Records of these
measurements shall be maintained at
the source and made available for
inspection by the Administrator, or his
authorized representative for a minimur
of 5 years. . .
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{c) For the purpose of conducting an

emission test under § 61.123, the owner
or operator of any source subject to the .
‘provisions of this subpart shall install,
calibrate, maintain, and operate a
device for measuring the phosphate rock
- feed to any affected calciner or Co-
nodulizing kiln. The measuring device
used minst be accurate to within 23
percent of the mass rate overits
operating range. Records of these
measurements shall be maintained at
- the source and made available for
" inspection by the Administrator, or his

authorized representative for a minimum
of 5 years, , ‘ . :
§61.127 Exemption from the reporting
and testing requirements of 40 CFR 61.10.

All facilities designated under this
subpart are exempt from the reporting -
requirements of 40 CFR 61.10. -

" Subpart Q-——.Naﬁonal,tEmission‘ '

Standards for Radon Emissions From . -

Department of Energy Facilities

Sec. o

61.190 Designation of facilities.

61.191 Definitions. R ’-
61.192 “Standard. = - © .-

.Exemption from the reporting-and

testing requirements of 40 CFR 61.10.
. §61.190 Designation of facilities.
The prowvisions of this subpart apply *

to the design and operation of all” -
storage and disposal facilities for -
radium-containing material (ie.,
byproduct material as defined under
section 11.e(2) of the Atomic Energy Act
of 1954 (as amended)) that are owned or
operated by the Department of Energy
that emit radon-222 into air, including
these facilities: The Feed Materials
Production Center, Fernald, Ohio; the

" Niagara Falls Storage Site, Lewiston,
New York; the Weldon Spring Site,

“"Weldon Spring, Missouri; the Middlesex
Sampling Plant, Middlesex, New Jersey;
the Monticello Uranium Mill Tailings
Pile, Monticello, Utah. This subpart does

‘not apply to facilities listed in, or ~

- designated by the Secretary of Energy

under Title I of the Uranium Mill

" Tailings Control Act of 1978,

§61.191 Definitions.

As used in this subpart, all terms not
defined here have the meaning given

- them in the Clean Air Act or subpart A

of part 61. The following terms shall
have the following specific meanings:
_ (&) Facllity means all buildings,
structures and operations on one -
contiguous site. - .
_ (b) Source means any building,
structure, pile, impouridment or area
- used for interim storage or disposal that
is or contains waste material containing

facility shall emit more than 20 pCi/-

. 61.203

have the following specific meanings:

_ phosphogypsum will be made and which
- is no longer nsed for water management

-radium in sufficient concentration to

emit radon-222 in excess of this
standard prior to remedial agtion,

§61.492 " Standard. ,
No source ata Department of Energy

m2-3 of radon-222 as an average for the

- entire source, into the air, This N
‘requirement will be part of any Federal

Facilities Agreement reached between

" Environmental Protection Agency and

Department of Energy.
§61.193 Exemption from the reporiing

and testing requirements of 40 CFR 51.10, -

All facilities désignéted undgr this ’ A
subpart are exempt from the reporting
requirements of 40 -CFR 61.30.

Subpaft R—National Emission
Standards for Radon Emissions From .
Phosphogypsum Stacks -

Sec.

61.200
61.201
61.202

Designation of facilities, -

Definitions.

Standard. ) .

Radon monitoring and compliance
“procedures. ‘

61.20¢ Recordkeeping requirements.

. 61.205 Exemption from the reporting and -

testing requirements of 40 CFR 61.10.

§61.200 Designation of facilities.

The provisions of this subpart apply
to the owners and operators of the
phosphogypsum that is produced as a
result of phosphorus fertilizer
production and all that is contained in
existing phosphiogypsum stacks.

§61.201 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of part 61. The following terms shall

- {a) Inagtive stack means a stack to
which no further routine additions of

associated with the productionof -
phosphogypsum. If a stack has not been’
used for either purpose for two years it’
is presumed to be inactive. o
(b) Phosphogypsum stacks or stacks

“ are piles of waste from phosphorus

fertilizer production containing
phosphogypsum. Stacks shall also
include phosphate mines that are used
for.the disposal of phosphogypsum, :

- §$81.202 Standard.

All phosphogypsum shall be disposed
of in stacks or in phosphate mines which
shall not emit more than 20 pCi/m?-s of -
radon-222 into the air," ‘

§61.203 Radon moenitoring and
compliance procedures, ' oo
{a) Sixty days following the date at

which a stack becomes an inactive
stack, or ninety days after the effective
date of this rule if the stack is already

- inactive, the owners or eperators of

inactive phesphogypsum stacks shall
test the stacks in accordance with the -
procedures described in 40 CFR-part 61,

. Appendix B, Method 115. EPA shall be

notified at least 30°days prior to an’
emissicns test so that EPA may, at its
option, observe the test, If -
meteorological conditions are such that
a test cannot be properly conducted, -

_ then the owner or operator shall notify

EPA and test as soon as conditions
permit. . .
. {b) Ninety days after the testing is

" required, the owner or operatoer shall

provide EPA with a report detailing the

- actions taken and the results of the

radon-222 flux testing. Each report shall
also include the following information:
_ {1) The name and location of the
facility, - - - - .

(2) A list of the stacks at the facility
including the size and dimensions of the

" stack,

(3) The name of the pefsen
responsible for the operafion of the -
facility and the hame of the person

~ preparing the report {if different),

(4) A description of the centrol
measures taken to decrease the radon

“flux from the source and any actions

taken to insure the long term

- effectiveness of the control measures,
- and o

'(5) The results of the testing ) -
conducted, including the results of each-
measurement, .~ - .- e

{6) Each report shall be signed and -
dated by a corporate officer in charge of -
the facility and contain the following .
declaration immediately above the

.~ signature line: “I certify under penalty of
-law that I'have personaily examined
" and am familiar with the information -
-submitted herein and based on 'my

inquiry of those individuals immediately
responsible for obtaining the - iy
information, I believe that the submitted

-information is true, accurate and

compleie. T am aware that there are
significant penalties for submitting false -
information including the possibility of
fine and imprisonment. See, 18 U.S.C.
1001.” T

{c) If year-long measurements are
made in accordance with Method 115
Appendix B to part 81 this report shall
include the results of the first '

_measurement period and provide a

schedule for the measurement frequency
to be nsed. An additjonal report- -

containing &ll the information in
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paragraph (b] of this section shall be
submitted ninety days after completion
of the final measurements.

(d) If at any point an owner or
operator once again uses a stack for the
disposal of phosphogypsum or for water
management, the stack ceases to be'in
Inactive status and the owner or
operator must notify EPA in writing
within 45 days. When the owner or
operator ceases to use the stack it will
once again become inactive and require
retesting and reporting,

{Approved by the Office of Management and

Budget under Control Number 2060-0191.)

§61.204 Recordkeeping requlrements.
An owner or operator subject to this
subpart must maintain records
documenting the source of input
parameters including the results of all
- measurements upon which they are
based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. This documentation should
be sufficient to allow an independent
auditor to verify the correctness of the
determination made concerning the
facility's compliance with the standard.
These records must be kept by the
owner or operator for at least five years
and upon request be made available for
inspection by the Administrator, or his
authorized representative.

§61.205 Exemptlion from the reporting
and testing requirements of 40 CFR 61.10.
All facilities designated under this
subpart are exempt from the reporting

requirements of 40 CFR 61.10.

Subpart T—National Emission
Standards for Radon Emissions From
the Disposal of Uranium Miil Tailings

Sec,

61,220
61.221
61.222
61,223

Designation of facilities.

Definitions,

Standard.

Compliance procedures.

61.224 Recordkeeping requirements.

61.225 Exemption from the reporting and
testing requircments of 40 CFR 61.10.

§61.220 Designation of facilities.

The provisions of this subpart apply
{o the owners and operators of all sites
‘that are used for the disposal of tailings,
and that managed residual radioactive
material or uranium byproduct materials
during and following the processing of .
uranium ores, commonly referred to as
uraniwm mills and their associated
tailings, that are listed in, or designated
by the Secretary of Energy under Title I
of the Uranium Mill Tailings Control Act
of 1978 or regulated under Title II of the
Uranium Mill Tailings Control Act of
1978.

§61.221 Definitions.

. As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of part 61. The following terms shall
have the following specific meanings:

{a) Long term stabilization means the
addition of material on a uranium mill
tailings pile for purpose of ensuring
compliance with the requirements of 40
CFR-192.02(a) or 192.32(b)(i). These
actions shall be considered complete
when the Nuclear Regulatory
Commission determines that the
requirements of 40 CFR 192.02(a) or
192.32(b){i) have been met,

(b) Operatmnal means a uranivm mlll
tailings pile that is licensed to accept
additional tailings, and those tailings

can be added without violating subpart

W or any other Federal, state or local
rule or law. A pile cannot be considered

_ operational if it is filled to capacity or

the mill it accepts tailings from has been
dismantled or otherwise
decommissioned. : )

(c) Uranium byproduct material or -
tailings means the waste produced by
the extraction or concentration of

-uranium from any ore processed

primarily for its source material content.
Ore bodies depleted by uranium

. solution exiraction and which remain .

underground do'not constitute
byproduct materjal for the purposes of
this subpart. )

§61.222 SRandard

(a) Radon-222 emissions te the
ambient air from uranium mill tailings
pile that are no longer operational shall
not exceed 20 pCi/m?2-s of radon-222.

{b) Once a uranium mill tailings pile
or impoundment ceases to be
operational it must be disposed of and
brought into compliance with this

‘standard within two yéars of the
effective date or within two years of the:

day it ceases to be operaticnal

‘whichever iz later. If it is not physically
* possible for a mill owner or operator to
. complete disposal within that time, EPA

shall, after consultation with the mill
owne. ur operator, establish a
compliance agreement which will assure
that disposal will be completed as
quickly as possible. :

§51.223 Compliance procedures.

{a) Sixty days following the
completion of covering the pile to limit
radon emissions but prior to the long
term stabilization of the pile, the owners
or operators of uranium mill tailings
shall conduct testing for all piles within
the facility in accordance with the
procedures described in 40 CFR part 61,
Appendix B, Method 115, or other -

procedures for which EPA has granted
prior approval, .
(b) Ninety days after the testing is
requlred each facility shall provide EPA
with a.report detailing the actions taken
and the results of the radon-222 flux
testing, EPA shall be notified at least 30
days prior to an emission test so that

'EPA may, at its option, observe the test.

If meteorological conditions are such

‘that a test cannot be properly

conducted, then the owner or operator
shall notify EPA and test as soon as
conditions-permit, Each report shall also

" include the following information:

{1) The name and locatxon of the

facility.

(2) ‘A list of the piles at the facilit

(3) A description of the control
measures taken to decrease the radon
flux from the source and any actions

‘taken to insure the long term

effectiveness of the control measures.
(4) The results of the testing

~ conducted, including the results of each

measurement,

(5) Each report shall be 31gned and
dated by a corporate officer or public
official in charge of the facility and
contain the following declaration )
immediately above the signature line: “1

" gertify under penalty of law that I have

personally examined and am familiar-
with the information submitfed herein
and based on my inquiry of those
individuals immediately responsible for
obtaining the information, I believe that--

. the submitted information is true, -

accurate and ¢omplete. I am aware that
there are significant penalties for
submitting false information including
the possibility of fine and imprisonment.

" -See, 18 U.S.C. 1001.”

(c) If year long measurementis are :
made in accordance with Method 115 of
Appendix B of part 61, this report shall
include the results of the first
measurement period and provide a
schedule for the measurement frequency
to be used. An additional report shall be ..
submitted ninety days after completion
of the final measurements.

{d) If long term stabilization has begun
before the effective date of the rule then .
testing may be conducted at any time,

. 'up tq 60 days after the long term

stabilization is completed. .
{e) If the testing demonstrates that the
pile meets the requirement of § 61.222(a)

and long term siabilization has been
¢ompleted then the pile is considered
disposed for purposes of this rule.
{Approved by the Gffice of Management and
Budget under Control Number 2060-0191.)

§61.224 Recordkeeping requirements.

The owner or operator must maintain’
records documenting the source of input
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parameters including the results of all
measurements upon which they are
based, the calculations and/or
analytical methods used to derive .
-values for input paramefers, and the
procedure used to determine. - :

. compliance. This documentation should
be sufficient to allow an independent .
auditor to vexify the accuracy of the -
determination made concerning the .
facility’s compliance with the standard.
The Administraior shall be kept - :
apprised of the location of these records
and the records must be kept for at least
five years and upon request be made
available for inspection by the
Administrator, or his authorized
representative, ’

§61.225 Exemption from the =rep6rting
and testing requirements of 40 CFR 61.10.

All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10. :

Subpart W-—National Emission .
Standards for Radon Emissions From
" Operating Mill Tailings- .

Sec, - : i ’ -
Designation of facilities;
Definitions, -~ .- ¢ .
Standard. -
Determining compliance.
- Annual repdrting requirements. .
61.255 . Recordkeeping requirements,

61.256 Exemption from the reporting and - .
) testing requirements of 40 CFR 61.10.
§61.250 Designation of facilities:;

The provisions of this subpart apply -
to owners or operators of facilities
licensed to manage uranium byproduct
materials during and following the
processing of uranium ores, commonly
referred to as uraninm mills and their.
associated tailings. This subpait does’
not apply to the disposal of tailings.

§61.251 Definitions.

As used in this subpart, all terms not -
. defined here have the meaning given
them in the Clean Air Act or 40 GFR part
&1, subpart A, The following terms shall
have the following specific meanings:
. -(a). Area means the vertical projection
of the pile upon the earth’s surface.

{b) Continuous disposal means a
method of tailings management and .
disposal in which tailings are dewatered
by mechanical methods immediately -

"after generation. The dried tailings are
then placed in trenches or other disposal
areas and immediately covered to limit
emissions consistent with applicable
Federal standards. .

(¢) Dewatered means to remove the
water from recently produced tailings by

61.251
61.252
61.253
61.254

mechanical or evaporative methods
' such that the water content of the = -

tailings does not exceed 30 percent by
weight. o o
{d} Existing impoundment means any
uranium mill tailings impoundment
which is licensed to accept-additional
tailings and is in existence as of -
December 15, 1989,

() Operation means that an
impoundment is being used for the
continued placement of new tailings or
is in standby status for such placement.

_An impoundment is in operation from

the day that tailings are first placed in
the impoundment until the day that final
closnre begins. ) L

" (0)Phased disposal means a method -
of tailings management and disposal
which uses lined impoundments which
are filled and then immediately dried -
and covered to meet all applicable
Federal standards, .

(g) Uranium byproduct materiod or ~
tailings means the waste produced by "
the extraction or concentration of
uranium from any ore processed -

- primarily for its source material content.

Ore bodies depleted by uranium
solution extraction and which remain

byproduct material for {he purposes.of -
this subpart. A

§61.252- Standard.
{a) Rador-222 emissions to the

‘ambient air from an existing uranjum
- mill tailings pile shall not exceed 20

pCi/m%s of radon-222. ~

{b) After December 15, 1989, no new -

tailings impoundment can be built

. unless it is designed, constructed and

operated to meet one of the two ~
following work practices: . . o
(1) Phased disposal in lined tailings

impoundments that are no more than 40 -

acres in area and meet the requiréments

- of 40 CFR 192.32(a) as determined by the

Nuclear-Regulatory Commission. The
owner or operator shall have no more
than two impoundments, including

any one time, o .
. (2} Continnous dispesal of tailings - .
such that tailings are dewatered and

existing impoundments, in operation at .

" immediately disposed with no more than

10 acres uncovered at any time and
operated in accordance with § 192.32(a)
as determined by the Nuclear
Regulatory Commission. . -
(c) All mill owners or operators shall

" comply with the provisions of 40 CFR

192.32(a) in the operation of tailings
piles, the exemption for existing piles in
40 CFR 192.32(a) notwithstanding.

§61.253 Determining compliance.
Compliance with the emission
standard in this subpart shall be ,
determined annually through the use of
Method 115 of Appendix B. When

measurements are to be made over a
one year period, EPA shall be provided
with a schedule of the measurement

frequency to be used. The schedule may -

be submitted to EPA prior to or after the
first measurement period. EPA shall be
notified 30 days prior to any emissions
test so that EPA may, at its option,
observe the test, -

- §61.254 Annuai rgpbrting requirements.

{a) The owners or operators of
operating existing mill impoundments
shall report the results of the compliance
calculations required in § 61.253 and the
input parameters used in making the =
calculation for each calendar year shall
be sent to EPA by March 31 of the
following year. Each report shall'also - -
include the following infermation:

(1) The name and location of the mill.

{2) The name of the person
responsible for the operation of the -
facility and the name of the person
preparing the report {if different).

{3) The results of the testing i
conducted, including the results of each

L 1 . measurement.
underground do not constitate o

(4) Each report shall be signed and
dated by a corpordte officer in charge of -

-the facility and contain the following

declaration immediately above the .
signature line: “1 certify under penalty of

."law that 1 have personally examined

and am familiar with the information
submitted herein and based on my -
inquiry of those individuals immediately
responsible for obtaining the . )
information, I believe that the submitted -
information is true, accurate and
complete. I am aware that there are
significant penalties for submitting false
information including the possibility of .
fine and imprisonment, See, 18 U.S.C.
1001.” S R .
A{b}If the facility is not in compliance

_ with the emission limiis of § 61.252 in -

- the calendar year covered by the report,
"then the facility must commence :

- reporting to the Administratorona -

monthly basis the information listed in .
paragraph (a) of this section, for the .
preceding month. These reports will
start the month immediately following
the submittal of the annual report for the
year in noncompliance and will be due-
30 days following the end of each -
month. This increased level of reporting
will continue until the Administrator has -~
determined that the monthly reports are
no longer necessary. In addition to all
the information required in paragraph -
(a) of this section; monthly reports shall .
also include the following information:

" {1) All controls orother changesin -

_ operation of the facility that will be or

are being installed to bring the -'faci?lityr

-into compliance.
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(2) If the facility is under a judicial or
administrative enforcement decree, the
report will describe the facilities
performance under the terms of the
decree.

(c) The first report will cover the
emissions of calendar year 1990.
{Approved by the Office of Management and
Budget under Control Number 2060-0191.)

§61.255 Recordkeeping requirements.
The owner or operator of the mill .

must maintain records documenting the -

source of input parameters including the
results of all measurements upon which
they are based, the calculatioris and/or
analytical methods used to derive
values for input parameters, and the :
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the accuracy of the determination made
concerning the facility's compliance
with the standard. These records must
be kept at the mill for at least five years
and upon request be made available for
inspection by the Administrator, or his
authorized representative.

§61.256 Exemption from the reporting
and testing requirements of 40 CFR 61.10.
Al facilities designated under this
subpart are exempt from the reporting

requirements of 40 CFR 61.10.

§61.03 [Amended] ]
3. By adding to the list of System

International units of measure in

$ 61.03(a) an entry for “m?" following

“m=meter" to read as follows:

mi=gquare meter

4. By adding to the list of other units
of measure in § 61.03(b) an entry for
“Ci" following “cc”; an entry for “pC;"
following "oz"' and an entry for “mrem”

following “ml” to read as follows:
Cl=curie ’

L » * ’ L 3 *
mrem»=millirem =103 rem

* * 3 * *

pCi=picocurie =10~ curie
5. Section 61.18 is amended by adding
paragraph {c} to read as follows:

§61.18 !ncorporations by 'eference.
- * * *

{c) The following material is avanlable
for purchase from the American
National Standards Institute, Inc., 1430
Broadway, New York, NY 10018.

(1) ANSI N13.1—1969, “Guide to
Sampling Airborne Radioactive
Materials in Nuclear Facilities.” IBR
approved for §§ 61.93(b)(2)(ii);
61.107(b){2)(ii); and Method 114, par. 2.3
of Appendix B to part 61,

Appendix B to Part 61—[Amended]

6. By amending Method 111 of
Appendix B as follows:

a. Section 4.1 is rewsed to read as
follows:

41 Sample Preparatlon

- The glass fiber filter and acetone rinse
from Method 5 of Appendix A to 40 CFR part
60 are combined and dissolved.as descmbed
below.

41.1 Add polonium-209 tracer to the

-acetone rinse in the glass beaker from

Method § in an amount approximately equal
to the amount of polonium-210 expected in
the total particulate sample. Add 16 M nitric
acid to the beaker to digest and loosen the
residue.

4.1.2 Transfer the residue from the glass

beaker to a teflon beaker containing the glass.

fiber filter. Rinse the glass beaker with 16 M
nitric acid. If necessary reduce the volume in
the beaker by evaporation until all of the
nitric acid from the glass beaker has been
transferred to the teflon beaker. '
413 Add 30 m} of 26 M hydrofluoric acid

to the-teflon beaker and evaporate to near . -

dryness on a hot plate in a properly operating

hood. Caution: Do not allow the rasidue to go -
" to dryness and overheat; this will result in

loss of polonium.

414 Repeat step 4.1.3 until filter is
dissolved.

415 Add 100.m! of 16 M nitric acid to the
residue in the teflon beaker and evaporate to
near dryness. Caution: Do not allow the, '

- residue fo go to dryness.

418 Add50mlof16 M mtnc acid and 10
ml of 12 M perchloric acid to the teflon
beaker and heat until dense fumes of
perchloric acid are evolved.

4.1.7 Repeat steps 4.1.3 to 4.1.6 as
necessary until sample is completely
dissolved,

. 418 Add10mlof12M hydrochloric acid
and evaporaie to dryness. Repeat additions
and evaporations several times.

419 Transfer the sample to a 250 ml
volumetric flask and dilute to volume with 3
M hydrochloric acid.

b. Section 4.4.2 is removed and
sections-4.4.3 through 4.4.8 are
redesignated as sections 4.4.2 through
4.4.7 respectively.

¢. In section 5.1, Equatllon 111-8is
amended by removing “A =picocuries of
polonu.m-zm per filter” and addmg
“A = picocuries of polonium-210 in the
particulate sample’. ‘

d. In section 5.2, Equation 111-4 is

"-amended by revising the entry for “A="
- to read “A= picocuries of polonium-210

in the particulate sample as determined
by A in Equation 111-3".

e. Section 9.1.2 is removed.

7. By adding Method 114 to the
methods in Appendix B to part 61 to
read as follows.

Method 114-—Test Methods for Measuring
Radionuclide Emissions from Stationary
Sources
1. Purpose and Background

This method provides the requirements for:

.{1) Stack monitoring and sample collection

methods appropriate for radionuclides; (2)

- radiochemical methods which are'used in

determining the amounis of radionuclides
collected by the stack sampling and; (3)
quality assurance methods which are .
conducted in conjunction with these

.measurements, These methods are -

appropriate for emissions for stationary
sources. A list of references is provided. o
Many different types of facilities release .

‘radionuclides inte air. These radionuclides. -

differ in the ghemical and physical forms,.

_ half-lives and type of radiation emitted. The .

appropriate combination of sample.
extraction, collection and analysis for an
individual radionuclide is dependent upon
many interrelated factors including the
mixture of other radionuclides present.
Because of this wide range of conditions, no .
single method for monitoring or sample
collection and analysis of a radionuclide is

: applicable to all types of_facilities. Therefore,

a series of methods based on “principles of
measurement” are described for monitoring

.and sample collection and analysis which are

applicable to the measurement of
radionuclides found in effluent streams at
stationary sources, This approach provides

the user with the flexibility to choose the

most appropriate combination of monitoring -
and sample collection and analysis methods
which are applicable to the efﬂuent stream {0
be measured.

2. Stack Monitoring and Sample Collection
Methods

Momtormg and sample collechon methods’
are described based on ‘prmcxples of
monitoring and sample collection” which are
applicable to the measurement of
radionuclides frem effluent streams at
stationary sources. Radionuclides of moat
elements will be in the particulate form in-
these effluent sireams and can be readily '

.collected using a suitable filter media.

Radionudlides of hydrogen, oxygen, carbon,
nitrogen, the noble gases and in-some
circumstances iodine will be in the gaseous
form. Radionuclides of these elements will ‘
require either the use of an in-line or off-line -

_monitor o directly measure the

radionuclides, or suitable sorbers, condensers
or bubblers to collect the radionuclides. -

21 Radionuclides as Particulates. The -
extracted effluent stream is passed through a .
filter media to remove the particulates. The
filter must have a high efficiency for removal-
of sub-micron particles. The guldance in .

_ 'ANSI N13.1—-1569 shall be followed in usmg

filter media to collect particulates -
{incorporated by reference-see § 61.18).

2.2 Radionuclides as Gases.

2,21 The Radionuclide Tritium (H—3]
Tritium in the form of 'water vapor is
collected from the extracted effluent sample

. by sorption, condensation or dissolution

techniques. Appropriate collectors may

- include silica gel, molecular sieves, and

ethylene glycol or water bubblers.
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Tntmm in the gaseous form may be

.measured directly in the sample stream using

Method B-1, collected as a gas sample or
may be oxidized using a metal catalyst to
tritiated water and collected as described
above,
'2.22 Radionnclides of lodme “Todine is
collected from ah extracted sample by
_sorption or dissolution techniques.

Appropriate collectors may include charcoal,
. impregnated charcoal, ’mntai zeo'ilte and
‘caustic solutions, -

2.2.3 Radionuclides of Argon. Kiypton
and Xenon, Radionuclides of these elements .

. are either measared dirgcily by an in-line or -
off-line monitor, or are collected from the
-extracted sample by low temperature
sorption techniques, Appropriate sorbers may
. include charcoal or metal zeclite. -

224 Radionuclides of Oxygen, Carbon,’
Nitrogen and Raden. Radmnuchdes of these
-elements are measured directly vsing an in-
line or off-line monitor. Radionuclides of
carbon in the form ©f carbon dicxide may be |
collected by dissolution in'caustic solutions.

2.3 Definition of Terms . ’

Jn-line monitor means'a continuous
measurement system in which the detector is

.placed direetly in or adjacent 1o the effluent
stream. This may involve either gross
radloactmiy measureménts or specific
radionuclide measurements. ‘Gross

" méasurements shall be made in conformance

B-2 and G—-4.
Off- 1me monitor means a measurement
system in which the detector is used to -

continuously measure an extracted sampie of

the ¢ffluent stream. This may inivolve either
gross radloactlwty measurements or specific
radionuclide measuremenis. Gross
measurements shall be made in conformance
with the conditlons specified in Methods A4,
B-2 and G4.
. . Sample collection means a procedure in .
which the radionuclides are removed from an
extracted sample of the effluent using a
collection media. These collec’hon media’
include filters, absorbers, bubblers and

condenseérs. The collected sample is ana'iyzeﬂ )

using the methods described in Section 3.
3, Radmnualzde, Analysiz Methods

A series of methods based oa “prmcrp;ies of

measurement” are described which are
applicable to the analysis of radionuclides
collected from airborne effluent streams at
stationary sources, These methods are
applicable only.under the conditions stated .
and within the limitations described. Some
methods specify that only a single
radionuclide be present in the” sample or the
chemically separated sample. This'condition
should be interpreted to mean that no other

radionuclides are present in quantities which -

would interfere with the measurement.

selected list of radionuclides. The listed
.radionuclides are those which are most

commonly used and which have the greatest

potential for causing dose to members of the

public: Use of methods based on principles of .

measurement other than those described in

... this section must be approved in advance of

use by the Administrator. For radionuclides
not listed in Table 1, any ¢ of the described

methods may be used provxded the user can
demonstrate that the applicability’ condmons
of the method have been met. -

The type of method apphcab‘ie to the
analysxs of a radionuclide is dbpendent upon
the type of radiation emitted, i.e., alpha, beta
or gamma, Therefore, the methods desgribed

" below are grouped according to pnnmples of
" measurements for the analysis of alpha, beta

and gamma-emitting radionuclides.
3.1 . Methods for Alpha Emlttmg

‘Radionuglides -

3.1.1 Method A—:l Radmt;hemsstry-Alpha

_Spectremetry.

" Principle: The element of interest is
separated from other elements, and from the

: sample matrix using radiechemical

technijues. The procedure may involve
precipitation, ion exchange, or solvent -
exiraction. Carriers [elements chemically -
similar o the element of interest) may be

used. The element is deposited on a planchet = -

ir & very thin film by electrodeposition or by
copracipitation .on a-very small amount of
carrier, such as lanthanum fluoride. The
deposited element is then-counted with an -

- alpha specirometer. The activity of the -
nuclide of interest is measured by the namber
“of alpha counts in the appropriate energy

region. A correction for chemigal yield and
counting efficiency is made asing a
standardized radioactive muclide {iracer) of

.. the'same element, I a radioactive tracer is’
with the conditions specx’ﬁed in Methods A, "

not available for-the element of interest, a

- predetermined chemical yield factors may be

used.,
Applzcab]]lty. Thxs method is 'apphcs'ble for

" determining the ctivity of any alpha-emitting .-

radionuclide, regardless of what other

- radionuclides are present in the sample

provided the chemical separation step
produces a very thin sample and removes all
‘'other radionuclides which could interfere in
the spectral region of interest. APHA—’SOa[zj,
ASTM--D-3972(13).

3.1.2  Msthod A-2, Raﬂmchemjsixy Alpha
‘Counting.

Principle: The element of interest is
separated from other elements, dnd from the

“sample matrix using radiochemistry. The *

' procedare may involve precipitation, ion

. exchange, or solvent extraction. Carriers
(elements chemically similar to the element - -

of interest) may be vsed. The element.is

. deposited on a planchet in a thin film and

counted with a alpha counter. A correction
for chemical yield (if necessary) is made. The

. alpha count rate measures the total activity .

of all emitting radionuclides of the separated
element.

Appiicability: This method is applicable for -

the measurement of any alpha-emitting
radionuclide, provided no other alpha
emitting radionuclide is present in the -
separated sample. It may also be applicable

" .. for determining compliance, when other
Also identified {Table 1j are methods fora

radionuclides of the separated element are
presenl prowded that the calculated
emission rate is assxgned to the radionuclide

" which could be present in the sample that has -

the highest dose conversion factor. IDC)-
12096(18).
3.1.3 Method A-3, Direct Alpha
Spectrometry. -
‘Principle: The sample, collected on a

suitable filter, is counted directly on an alpha -

'E-318(15),

spectrometer. The sample must be thin
enough and collected on the surface of the
filter so that any absorpticn of alpha particle
energy in the sample or the filter, which

- “would degrade the spectrum, is minimal.. .

Applicability: This method is apphcabie to
simple mixtures of alpha emitting .

-radionuclides and only when the amount fof

particulates collected on the filter paper arg

. relatively small and the alpha spectra is

adeguately resolved. Resolutions should be -

/50 keV {FWHM) or better, ASTM-D-3084(16),

3.1.4 Method A—4, Direct Alpha Countmg

'(Gross alpha determination).

Principle: The sample, collected on a

'suitable filter, is counted with an alpha
‘counter. The sample must be thin encugh so

that self-absorption is hot significant and the

filter must be of such = nature that the:

partcles ave retained on the surlace.
Applicability: Gross a’ipim determinations

‘may be used to measure emissions of specific -
- radionuclides only [1) when itis Bmown that

the sample contains only a single
radionuclide; or the identity and isotopic -
ratio of the radionuclides in the sample are:
well-known, and {2) ‘measurements using -
either Method A-1, A-2-or A-5 have shown

" that this method provides a reasonably

accurate measurement of the emission rate. .

* - Gross alpha measurements are applicableto -
. unidentified mixtures of radionuclides only

for the purposes and under the conditions
described in section 3.7 APHA-801{3),
ASTM-D-1843(10). L

315 Method A=5, Themical
Determinadtion of Uranium. oo

Principle: Uranium may be measured
chemically by either colorimetry or o
fluorometry. In both procedures. the sample
is dissolved, the uranium is oxidized to the
hexavalent form and exiracied into a suitable
solvent. Impurities are removed from the
solvent layer. For colorimetry, -
dibenzoylmethane is added, and the uranjum
is measured by the absorbance in a :
colorimeter. For flucrometry, & portion of the

-solution is fused with a sedium flnoride-
lithium fluofide flux and the uraniumis

determined by the uliraviolet activated
fluorescence of the fused dlsk ina
fluorometer. --

Applicability: This methed is applicable Io
the measurements of emission rates of
uranium Wwhen the isotopic ratio of the
uranium radionuclides-is well known. ASTM—
ASTM-D-2907(14). .

3.1.6 Mesthod A-8, .Radon-zzz-—-
Continuous Gas Monitor. o

. -Principle: Radon-222 is measured du-ecﬂy
ina contmuously extracted sample stream by
passing the air stream threugh a calibrated
scintillation cell, Prior to the : scintillation cell.

. the air stream is treated to remove

particulates and excess moisture, The alpha
particles from radon-222 and iis decay
products strike a zine sulfide coating on the
inside of the scintillation cell producing light
puises. The light pulses are detected bya
photomultiplier tube which generates

_ -electrical pulses. These pulses are processed'i
hy the system electronics and the read out u s

in pGifl of radon-222,
Applicability: This' met.'m)d is apphcable to’
‘the measurement of radnn-zzz in efﬂuent
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streams which do not contain significant
quantitics of radon-220, Users of this method
should calibrate the monitor in a radon
calibration chamber at least twice per year.
The background of the monitor should also
be checked periodically by operating the
instrument in a low radon enviranment. EPA
520/1-85-009(24).

3.1.7 Method A-7, Radon-222-Alpha Track
Detectors

Principle: Radon-222 is measured directly
in the effluent stream using alpha track

detectors {ATD), The alpha particles emitted )

by radon-222 and its decay products strike a
small plastic strip and produce submicron
damage tracks. The plastic strip is placed in a
caustic solution that accentuates the damage
tracks which are counted using a microscope
or automatic counting system. The number of
tracks per unit area is correlated to the radon
congcentration in air using a conversion factor
derived from data generated in a radon. -
calibration facility.

Applicability: Prior approval from EPA is
required for use of this method. This msthod
is only applicable to effluent streams which
do not contain significant quantities of radon-
220, unless special detectors are used to
diseriminate against radon-220. This method
may be used only when ATDs have been
demonstrated to produce data comparable to
data obtained with Method A-8. Such data
should be submitted to EPA when requesting
approval for the use of this method. EPA 520/
1-89-008{24).

3.2 Methods fur Gaseous Beta Emitting
Radionuclides.

3.21 Method B-1, Direct Counting in

- Flow-Through fonization Chambers.

Principlo: An ionization chamber
containing a specific volume of gas which
flows at a glven fiow rate through the
chamber I8 used. The sample (effluent stream
sample) acts as the counting gas for the
chamber. The activity of the radionuclide is
determined from the current measured in the
fonization chamber,

Applicability: This method is applicable for
measwring the activity of a gaseous beta-
emitting radionuclide in an effluent stream
that is suitable as a counting gas, when no
other beta-emitting nuclides are present.

‘ DOE/EP-0006(17), NCRP-58(23).

3.22 Method B-2, Direct Counting Wlth
In-line or Off-line Beta Detectors.

Principle: 'The beta detector is placed
diregtly in the effluent stream (in-line} or an
extracted sample of the effluent stream is
passed through a chamber containing a beta
detector {off-line). The activities of the
radionuclides present in the effluent stream
are determined from the beta count rate, and
a knowledge of the radionuclides present and
tha relationship of the gross beta count rate
and the specific radionuclide concentration.

Applicability: This method is applicable
only to radionuclides with maximum beta
particle energles greater then 0.2 MeV. This
method may be used to measure emissions of
specific radionuclides only when it is known
that the sample contains only a single
radionuclide or the identity and isotopic ratio

of the radlonuclides in the affluent stream are

well known. Specific radionuclide analysis of
periodic grab samples may be used to
{dentify the types end quantities of

radionuclides present and to establish the
relationship between specific radionuclide
analyses and gross beta count rates.

This method is applicable to unidentified
mixtures of gaseous radionuclides only for
the purposes and under the condxtlons
described in section 3.7,

3.3 Methods for Non-Gaseous Beta -
Fmitting Radionuclides.

8.3.1 Method B-3, Radiochemistry- Bc,ta
Countmg

* Principle: The element of interest is ]
separated from other elements, and from the
sample matrix by radiochemistry. This may
involve precipitation, distillation, ion
exchange, or solvent extraction, Carriers
{elements chemically similar to the element
of interest) may be used. The element is
deposited on & planchet, and counted with a
beta counter. Corrections for chemical yieid,
and decay {if necegsary) are made. The beta
count rate delermines the total activity of all
radionuclides of the separated element. This
method may also involve the radiochemical
separation and counting of a daughter
element, after a suitable period of ingrotvth,
in which case it is specific for the pareni
nuclide.

App]zcablllty This method is applxcabie for
measuring the activity of any beta-emitting

- radionuclide, with a maximum energy greater

than 0.2 MeV, provided no other radionuclide
is present in the separated sample, APHA~
608{5). )

3.3.2 Method B4, Direct Beta Counting
{Gross beta determination). - -

Principle: The sample, collected on a
guitable filter, is counted with a beta counter.
The sample must be thin enough so that self-
absorption corrections can be made.-

Applicability: Cross beta measurements
are applxcable only to radionuclides with
maximurm beta particle energies greater than
0.2 MeV. Gross beta measurements may be
used to measure emissions of specific :
radionuclides only (1) when it is known that
the sample contains only a single
radionuclide, and {2) measurements mad..
using Method B-3 show reagonable
agreement with the gross beta measurement,
Gross beta measurements are applicable to
mixtures of radionuclides only for the
purposes and under the conditions descr ibed
in section 8.7. APHA~602{4), ASTM-D-
1890(11).

3.3.3 Method B-5, quuid Scmhllahon B
Spectrometry.

Principle: An aliquot of a collected sample
or the result of some other chemical
separation or pnocessing technique is added
to a liquid scintillation “cocktail” which is
viewed by photomultiplier tubes in a liquid -
scintillation spectrometer. The specirometer
is adjusted to establish a channel or
“window” for the pulse energy appropriate to
the nuclide of interast. The activity of the
nuclide of interest i2.measured by the
counting rate in the appropriate energy
¢hannel, Correstions are made for chemical
yield where separations are made.

Applicability: This method is applicable o

any beta-emitting nuclide when no other
radionuclide is present in the sample or the
geparated sample provided that it can be
incorporated in the scintillation cockiail. This

method is also applicable for samples which -

contain more than one radionuclide but only
when the energies of the beta perticles are
sufficiently separated so that they can be
resolved by the spectrometer: This method is
most applicable o the measurement of low-
energy beta emitiers such as {ritium and -
carbon-14. APHA~-609(6), EML-LV-539-

17(19)..

34 Gamma Emitting Radionuclides

3.41 Method G-1, High Resolution
Gamma Spectrometry.

Principles The sample is counted with a
high resolution gamma detector, usually = .
either a Ge(Li) or a-high purity Ge detector,
connected to a multichannel analyzer or - .
computer. The gamma emitting radionuclides -
in the sample are measured from the gamma
count rates in the energy regions.
characteristic of the individual radionuclide,
Corrections-are made for counts contributed

- by other radionuclides to the spectral regions

of the radionuclides of interest.
Radiochemical separations may be made
prior fo counting but are usually not
necessary. :

Applicability: This method is apphcable to
the measurement of any gamma emitling
radionuclide with gamina energies greater
than 20 keV. It can be applied to complex
mixtures of radionuclides. The samples
counted may be in thé form of particulate

- filters, absorbers, liquids or gases. The
. method may alsg be applied to the analysis

of gaseous gamina emitting radionuclides
directly in an effluent stream by passing the

. stream through a chamber or-cell containing

the detector. ASTM-3649(9), ID0-12096(18).
3.42 Method G-2, Low Resolution

Gamma Spectrometry. )

~ Principle: The sample is counted witha'

low resovlution gamma detector, a thallium -

activated sodium iodide crystal. The detacior

is coupled to a photomultiplier tube and

" gonnected to a2 multichannel analyzer. The

gamma emitting radionuclides in the sample
are measured from the gamma count rates in
the energy regions characteristic of the
individuai radionuclides, Corrections are .
made for counts contributed by other
radionuclides to the speciral regions of the -
radionuclides of interest. Radiochemical
separation may be used prior to counting to-
obtain less complex gamma spectra if
needed.

Applicability: This method is applicable to
the measurement of gamma emitting
radionuclides with energies greater than 100
keV. 1t can be applied only to relatively
simple mixtures of gamma emitting
radionuclides. The samples counted may be
in the form of particulate filters, absofbers,
liquids or gae: The method can be applied to

- the analysis of gascons radionuclides direcily
. in an effluent stream by passing the gas

stream through a chamber or cell containing
the detector. ASTM-D-2459(12), EMSL-LV-
0559-17{19).

3.4.3 Method G-3, Smgle Channel Gamma
Spectrometry.

Principle: The sample is counted with a
thallium activated sodium iodide crystal. The -
detector is coupled to a photomultiplier tubs
connected to a single channel analyzer. The
activity of a gamma emitting vadionuclide is




.-

N

-determined from the 'jgammavcounts in the
energy range for which the counter is set.

Applicability: This method is applicable to -

the measurement of a single gamma emitting
radionuclide. it is not applicable to mixtires '
of radionuclides. The samples counted may
be in the form of particulate filters,
absorbers, liguids or gas. The method can be
applied to the analysis of gaseous o
radionuclides direcfly in an effluent stream
by passing the gas stream through a chamber
or cell containing the detector.

3.4:4 Method G4, Gross Gamma
Counting. e

.. Principle: The sample is counted with a

gamma detector usually a thallium activated

sodium iodine crystal. The detector is

coupled to a photomultiplier tube and gamma

rays above a specific threshold energy level
“are counted.

Applicability: Gross gamma measurements

may be used to mensure emissions of specific

" radionuclides only when it is known that the

.sample contains a single radionuclide or the -
identity and isotopic ratio of the
radionuclides in the effluent stream dre well
known. When gross gamma measurements
are used to determine emissions of specific
radionuclides periodic measurements using
Methods G-1 or G-2 should be'made to

" demonstrate that the gross gamma

measurements piovidereliable emission -
data. This method may be applied to analysis
of gaseous radionuclides directly in an
efflaent stream by placing the detector
directly in or adjacent to the effluent stream
or passing an extracted sample of the effluent .
stream through a chamber or cell containing .
the detector. . S
8.5 Counting Methods, All of the above
methods with the exception of Method A-5
involve counting the radiation emitted by the

radionuclide. Counting methods applicable to

the measurement of alpha, beta and gamma
radiations are listed below. The equipment -
needed and the counting principles involved
are described in detail in ASTM-3648(8).

3.5.1 -Alpha Counting: ~ s

e Gas Flow Proportional Counters. The
alpha particles cause ionization in the
counting gas and the resulting electrical
pulses are counted. Tliese counters may be
windowless or have very thin windows.

* Scintillation Counters.'The alpha,
particles transfer energy to a scintillator
resulting in a production of light photons ¢
which strike a photomultiplier tube
converting the light photons to. electrical
pulses which are counted. The counters may
involve the use of solid scintillation materials
such as zinc sulfide or liquid scintillation
solutions. - S

* Solid-State Counters. Semiconductor

- materials, such as silicon surface-barrier pn

v

junctions, act as solid jonization chambers.
The alpha particles interact which the
detector producing electron hole pairs. The
charged pair is collected by an applied
electrical field and the resulting electrical -
pulses are counted. .

. ® Alpha Spectrometers. Semiconductor
detectors used in conjunction with
multichannel analyzers for energy
discrimination. o

.3.5.2 Beta Counting: . .~

* Jonization Chambers, These chambers
contain the beta-emitting nuclide in gasecus, _

. photomultiplier tubes in coincidence to

" . interactions, Multichannel analyzers 6r
. computers are used 1o separate and store the

: single window analyzer. Pulses from the

- single predetermined energy range.

- counted. For gamma spectromsters a seriés of

. calibration curve relating gamma energy to

- same weight and distribution of sclids as the . -
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samples, and be mounted in an identical
manner. If the samples contain Variable
amounts of solids, calibration curves relating
_-weight of solids present to counting efficiency'
- are prepared. Standards other than those -
prescribed may be used provided it can be ’
'shown that such standards are more ..

" applicable to the radionuclide mixture
measured. - T T .

3.8 Radiochemical Methods for Selected - -
Radionuclides. Methods for a ‘selécted Tistof .

_- radionuclides are listed in Table 1. The . .
radionuclides listed are those which are most
commonly used and which have the greatest
potential for causing doses to members of the

- public. For radionuclides not listed in Table

. 1, methods based on any of the applicable

. “principles of measurement” described in

section 3.1 through 3.4 may be used. -

8.7 Applicability of Gross Alpha and Beta
Measurements to Unidentified Mixtures of
Radionuclides. Gross alpha-and beta
measurements may be nsed as a screening
measurement as a‘part of an emission .
measurement program {o identify the need to
do specific radionuclide analyses erin
confirm or verify that unexpeéted
radionuclides are not being released in

" significant quantities. I
* ‘Gross alpha (Method A—4)-or grossbeta -

(Methods B-2 or B-4) measurements may also -~

- be used for the purpose of comparing the
measured concentrations in the effluent .
stream with the limiting “Concentration = -
Levels for Environmental Compliance” in -
Table 2 of Appendix E. For unidentified
mixtures, the measured concentration value
shall be compared with the lowest .

-environmental concentration limit for any
radionuclide which is not known to be absent

" from the :efﬂﬁenftﬂs”tream. :

form. The ionization ¢urrent produced is
measured. . .. .- .- Co
® Geiger-Muller (GM) Counters-or Gas.
Flow Proportional Counters. The beta.
particles cause’ionization in the counting gas
- and the resulting electrical pulses are .
counted. Proportional gas flow counters
whick are heavily shielded by lead or other -
metal, and provided with an anti-coincidence
shield to reject coemic rays, are called low
background beta counters, o
* Sgintillation Counters. The beta particles
transfer energy to a scintillator resulting in a
production of light photons, which strike a
photomultiplier tube converting the light
photon to electrical pulses which are counted.
This may involve the use of anthracene-
‘crystals, plastic scintillator, or liquid
scintillation solutions with organic
phosphors, E .
» Liquid Scintillation Specirometers.
Liquid scintillation counters:which use two

reduce backgreund counts. This counter may
also'electronically discriminate among pulses
of a given range of energy. . - . -
- 3.5.:3. .Gamma Counting: )

» Low-Resolution Gamma Spectrometers,
The gamma fays interact with thallium,
activated sodium jodide or cesium iodide
crystal resulting in the release.of light * :
-photons which strike a photemultiplier tube -
converting the light pulses to electrical pulses
proportional to the energy of the gamma ray.
Multi-channel analyzers are used to separate
and store the pulses according to the energy
abgorbed in the crystal. . '

® High-Resolution gamma Spectrometers.
Gamma rays interact with a lithium-drifted
(Ge(Li}) or high-purity germanium (HPGe) -
semiconductor detectors resulting in a
production of electron-hole pairs, The “
charged pair is collected by .an applied
electrical field. A very stable low noise
preamplifier amplifies the pulses of electrical
charge resulting from the gamma photon

.

e

TABLE 1.—LIST OF APPROVED METHODS
' FOR SPECIFIC RADIONUCLIDES

Radionuclide Approved methods.of

pulses according to the energy absorbedin analysis
the crystal. .o . o . . L
® Single Channel Analyzers. Thallinm Am-241 ] A-4, A-2, A-3, A3

activated sodium iodide crystals uséd witha . Ard ...

1B, B-2, G, G-2, G-8, -
Ged - .
4 G-1,6-2,G-3, G4 -

hotomultiplier tu 2 separated in a 3
photomultiplier tubes are sepa G, G2 0.3 Gt

Ba-140 .oveprrerren,

3.5.4 Calibraﬁon of Counters. Counters - B"é*_ Asz' e-1,. G"‘% 6'31
-are calibrated for specific radipnuclide - dms - n -
measurements using a standard of the 1 B-3, B4, B -

radionuclide under eitheridentical or wvery -

G~1, G2, G-3, G-3
similar conditions as the sample o be"

A-1, A-2, A3, A-4

G-1, G-2, G-3, G4

G-1, B2, G-3, G-d

-G-1, G-2, G-3, G-4

G-1, G2, G-3, G4

‘B~5, G-1

] G-1,6G-2,G-3,G-4 - -
|G-, G-2, G-3, G4 _ :

standards covering the energy range of
interest may be used to construct a

counting efficiency. .
In those cases where a standard is not

available for a radionuclide, counters may be 1.3 (H,0) ! B-5
calibrated using a standard with energy " H-3 (gas).... .| B<1

. -characteristics as similar as possible o the 1-123.... G-1, G-2, G-8, G-4
radionuclide to be measured. For gross alpha :-:g? g-;' B, 6.8, B
and beta measurements of the unidentified ot rwiy 6162 by Ga -

mixtures of radionuclides, alpha counters are
calibrated with a natural uranium standard.
and beta counters with & cesium-137 .
standard. The standard must contain the

ir-192....
'C_d(r-85

G-1, G-2, G-3, G-4 -

. B, B-2, G-, G-2, G-3,
D BN o S . Tl

3,G-4

Kr-87....
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TABLE 1.~—LIST OF APPROVED METRHODS
FOR SPECIFIC RADIONUCLIDES—Contin-
ued

Approved methods of

Radionuclide analysis

KP88 vecrcsnemnnmncsninond] B=1, B2, G-1, G-2, G-3,
G-4

M-S G-1, G-2, G-3, G-4

. G-1, G~2, G-3, G4

B-1, B-2, G-1, G-2, G-3,
G

-4 .
8-1, B-2, G-1, G-2, G-3,
1 G4

B-3, B-4, B-6

B-3, B4, B-§

A-1, A-2, A-3, A-4

A-1, A-2, A3, A4

A-1, A-2, A~3, A4

o A-1, A-2, A3, A-4
B-5

S5 weosrceeesmmsssiond G, G-2, G-3, G4
S6-00 cerssamsrsssismesene] B-3, B4, B-5

.| B-3,8-4,8-5
1a-1, 62, 63, G4
A1, A2, A3, A4

Uranium (wml alpha)
Uranium {12010piC) e A=1, A-3
Uranfum (Natural)........ A-5
%6133 cocrcsrerarsyon oy G4

) G-1, G-2, G-3, G~¢

2065 venvnnmsssssnrnniennd G-1, G-2, G-3, G-4 -

4. Quality Assurance Methods

Each facility required to measure their
radionuclide emissions shall conduct a
quality assurance program in con;unctm-:

. with the radionuclide emission
- measurements. This program shall assure
that the ¢mission meusurements are”
representative, and are of known precision
and accuracy and shall include
administrative controls to assure prompt
response when emission measurements
indicate unexpectedly large emissions, The
program shall consist of a system of pelicies,
organizational responsibilities, written
procodures, data quality specifications,’
audits, corrective actiona and reports, This
?unmy assurance program shall include the

ollowing program clements: .
4.1 - The organizational structura,

functional responsibilities, levels of authority
and lines of communications for all activities
related to the emisalons measurement
program shall be identified and documented.

42 Administrative controls ghall be
prescribed to ensure prompt response-in the
ovent that emission levels increase due to
unplanned operations. |

4.3 The sample collection and nnafysw

++ procedutgs used in measuring the emissmns
shall be described includms where '

applicable: T

431 Idcnhﬁcation of samplmg auea and
‘number of sampling points, including the
tatlonale for site selections. , .. -

4.3.2 A description of sampling probes
and representativeness of the samplas. .

433 A description of any contintous *
-monitoring system used to measure :
.emissions, including the sansitivity of the

system, calibration procedures and fmquency 5 References ‘

, of calibration,

434 A description of the uamp}e _
" gollaction systoms for each radionudlide
measured, including !rcqmmcy of collechon.

"established including criteria for when

‘pations will be taken and who is responsible. |
" for taking the corrective action. -

: management shall be prepared on the
-performance of the emissions, measurements
- program. These reports shou.ld inicluds

. assessmeni-of the quality of the data, résults’

_project plan which should addresa each of
- the above requirements: - .

calibration procedures and frequency of
calibration. .

4.3.5 A description of the labmetory
analysis procedures used for each
radionuclide measured, including frequency
of analysis, calibration procedures and "
frequency of calibration.

438 A description of the sample flow -
rate measurement systems or procedures,
including calibration procedures and
frequency of calibration,

4.3.7 A description of the effluent flow
rate measurement procedures, including -
frequency of measureients, calibration
procedures and frequency of calibration. '

44 The objectives of the quality

‘assurance program shall be documented and

shall state the required precisim;, accuracy
and completeness of the emission
measurement data including a description of
the procedures used to assess these
parameters. Accuracy is the degree of
agreement of a measurement with a true or_
kpnown value. Precigion is a measure of the
agreement among individual measurements .

" of the same parameters under similar
. conditions. Completeness is a measure of the

amount of valid data obtained compared to
the amount expected under normal .

conditions;

4.5 A quality control program shall be
eutablished to evaluate and track the quality -
of the emissions measurement data against
preset criteria. The program should include
where applicable a system of replicates,
spiked samples, split samples, blanks and -
control charts, The number and frequency of
such quality control checks shalibe-
identified. R

48 Asample hackmg ss stem shaIl be
established to provide for positive -

-identification of samples and data through all . )
phases of the'sample collection, analysis and -

reporting system. Sample handling and .. .
preservation procedures shall be established
to maintain the integrity of samples during.
collection, storage and analysis.

4.7 Periodic internal and external audits

shall be performed to monitor compliancs .

with the quality assurance program. These
audits shall be performed in accordarce with
written procedures and conducted by
personnel who do not have responsibility for
performing any of the opetahons bem
audited. .

4.8 A corrective ar:txon progmxn shali be

corrective action is needed, what corrective .

. 48 Derindic.reports’to respnnmble

of audits and. dascriphon of correchve Ch
sctions.

410 The quahty assurence program :
should be documerited in a quality assurance .

' {1) American National Standm:da Inshmte,
“Guide to Sampling Airborne Radicactive
Matema]s in Nuc!aas Pamhsles” ANSI—NI&.I-—

1969, American Nahonal Standards Instxtute,
New York, New York (1969).

(2) American Public Health Asscciation,
“Methods of ‘Air Sarmpling”, 2nd Edition,
Method 605, “Tentative Method of Analysis
for Plutonium Content of Atmospheric
Particulate Matter”. American Public Health
Association, New York, NY (1977).

{3) Ibid, Method 601, “Tentative Method of -
Analysis for Gross Alpha Radioactivity

_Content of the Atmosphere”.

{4) Ihid, Method 602, “Tentative Method of
the Analysis for Gross Beta Radmachvxty :
Content of the Atmosphere”.

{5} Ibid, Method 808, “Tentative Method of
Analysis for Strontium-90 Content of
Atmospheric Particulate Matter”,

{6) Ibid, Method 609, “Tentat:ve Method of
Analysis for Tritium Content of the

- Atmosphere”.

(7} Ihid, Method 603, “Tentative Method of

- Analysis for Jodine-131 Content of the
. Atmosphere”.

{8) American Society for Testing and

Materials, 1988 Annual Book ASTM -
Standards, Designation D-3848-78, "Standard
Practices for the Measurement of

* Radioactivity”. American Society for 'I‘estmg

and Materials, Phlladelphm. PA (1986). .
(9] Ibid, Designation D-3649--85, “Standax d
Practice for ngh Reso;ution Gamma .
Spectrometry™,
(10} Ibid, Desxgnatlon D—-1943-81 “Btandard
Test Method for Alphe Particle Radxoactwﬂy

‘of Water”.

. {11} Ibid, Designation D—1890—81, "Standz.r&v

. Teet Method for Beta Parhcle Radmastimty
. Qf wﬂtel”. s
{12) Ibid, Desxgmatmn D-2459-72 "Standard

Test Method for Gamma Spectrometry of

‘Water”. g . R
(13) Thid; Designauon D-3672-82, “Standamﬂ'n S
., Test Méthod for Isotopic, Umnium in. Watet

by ‘Radiochemistry”.

{14} Ibid, Deslgnahon D-ZQOV-BS, “Standartﬂ
Test Methods for Microguantities of Uramum .
in Water by Fluorometry”. '

(15) Ibid, Designation B~318, “Standard
Test Method for Uranivm in Aqueous
Solutions by Colorimetry”.

{16) Ibid, Designation D~3084—75, “Standald’
Practice for Alpha Spectrometry of Water’

{17) Corley, J.P. and C.D. Corbit, “A Gulde

. for Effluent Radiological Measurements at .

DOE Installations”, DOE/EP-00886, Pacific

" Northwest Laboratories, Rmhland,,

‘Washington (1982},
(18) Department of Energy, “RESL

. Analytical Chemistry Branch Procedures. .
. - Mangal”, IDO-12096, U.S. Department oi’
o ’Energy. ‘Idahe Falls, Idaho {198"}

{19) Environmental Protection A,gency

“Radiochemicél Analytical ] Px‘ocedures for
-‘Ana!ysw of,Environmemal Sample

EMSL- p
1-0538-17, U8, Environmental’ Protecmm

" Agency, Environmiental Monitoring and o
" Support Laborato"y, Las Vegas, Nevada -

(1979}
{20} Env1romnental Protectlon Agengcy,’

. “Radigchemistiy Procedures Manual”, EPA
- .520/5-84-008, Fastern Environmeéntal |

) ,'Radiahon Femhty. Montgomery. Alabama L
-{1984), -+ L

- f21) Naimnal Council on Radlshon
"Protechon and Measufements. NERP Fepors

o
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No. 50, “Environmental Radratlon .
. Measurements”, National Coungil on
Radiation Protectxon and Measurement,
‘Bethesda, Maryland (1976) ’
" {22) Ibid, Report No. 47, “Tritium - -
Measurement Techniqués”. (1976).

(23)-1bid, Report No. 58 “A: Handbook of

Radioactivity Measurement Procedures"
{1985):

. (29) Envrronmental Protectlon Agency, .
“Indoor Radon and Radon Decay Product
Measurement Protocols”, EPA 520/1-89~009, -
U.S. Environmental Protection Agency,
Washington, DC (1989).

8. By adding Method 115 to the list of -
methods in Appendix B to part 61 to
read as follows: '

_Methed 115-—Monitoring for Radon-zzz
Emissions .

This Appendix descrlbes the monitoring
methods which must be used in determining
the radon-222 emissions from underground
uranium mines, uranium mill tailings piles,
“phosphogypsum stacks, and other piles of
waste material’ emlttmg radon. :

1. Radon-222 Emissions from Underground
Urarnium Mine Vents. . .. ...

* 1.1 - Sampling Frequency- and Calculatlon ‘
of Emissions. Radon-222 emissions from = -
_underground uranium mine vents-shall be
determined usmg one of the followmg

. methods: S

111 Contmuous Measurement. These .

" measurements shall be-made and the
emissions calculated as follows: '

(a} The radon-222 concentration shall be
continuously measured at each mine vent
whenever the mine ventllatlon system is

‘ operational.

(b)-Each mine vent exhaust flow rate shall
be measured at least 4 times per year.

(c) A weekly radon-222 emission rate for .
the mine shall be calculated and recorded
weekly as follows: :

=CiQT: + C2Qsz +eie CinTi
Where ‘
A,,=Total radon-222 emttted from the mxne .

during week (Ci) -

C,=Average radon-222 concentratlon in mme
venti(Ci/m3) - -

Q;=Volumetr1c ﬂow rate from mme vent
ifm3/bry

T;=Hours of mine ventllatxon system
operation during week for mine vent ifhry

(d) The annual radon-222 emxssmn rate is ,' '
the sum of the weekly emission rates durtng a
calendar year. -

1.1.2 -Periodic Measurement Thts niethod
~ is"applicable only to mines that continuously -

" operate their ventilation system-except for
extended shutdowns. Mines which start up
and shut down their ventilation system
frequently must use the continuous
measurement method describe in Section = -
" 1.1.1 above. Emission rates determined using -
periodic measurements shall be measured
and calculated &s follows:

{a) The radon-222 shall be contmuously
_measured at each mine vent’ for at least one
weelevery thrée months,

(b) Each mine vent exhaust flow rate shall
-be measured at least 6nhte durmg each of the
radon-zzz measirément’ pemods

B

{c} A weekly radon-222 emission rate shall
‘be calculated for each weekly period
according to the method described in Sectmn
1 1.1. In this calculation T=168 hr.

(d) The annual-radon-222: ‘ernission rate .
from the mine should be calculated as . -
follows: . :

52.— W,

A= = (Au+An+aAn

n

Where: -

A,=Annual radon-zzz emission rate from the"

nune(C1)

’ Avy=Weekly radon-222 emission rate. durmg

the measurement period i (Ci} -
n=Number of weekly measurement pemods
' peryear
W,=Number of weeks during the year that
the mine ventilation system is shut down in
. excess of 7 consecutive days, i.e. the.sum
of the number of weeks each shut down
- exceeds 7 days '
1.2 Test Methods and Procedures
Each underground mine required to-test its

emissions, unless an equivalent or altr—-rnatlve

method has been approved by the’ :
Administrator, shall use the followmg test. -
methods: :

1.2.1 - Test Method 1of Appendrx Ato part'

60 shall bé used to determlne velocxty )
traverses. The sampling point in the dudt
shall be either the centroid of the crosg
section or the point of average velagity.

.1:2.2 Test Method 2 of Appendix A to part o

80 shall be used to determme veloc1ty and
volumetric flow rates.

1.2.3 Test Methods A-6 or A—-7 “of
Appendix B, Method 114 to part 61 shall be
used for the analys1s ‘of radon-222, Use of -~
Method A-7 requires prior approval of EPA
based on GOﬂdlllO'lS descmbed in Appendix

bé conducted in conformance with the
programs described for Continuous Radon ~ ..
Monitors and Alpha Track Detectors in EPA

-520/1~89-009. (2) .

2. Radon-222 Emrssmns fram Uramum M111
Tailings Piles: . -~ .

21 Measurement and Calculatxon of -

. Radon Flux from Uranium Mill Tailings Piles.

211 Frequency of Flux Measurement. A

single set of radon flux meéasuréments may | be
made, or if the bwner or operator chooses, =

more frequent measirernients ‘may be made
over a one year period. These measuremenits
may involve quarterly, monthly or weekly
intervals. All'radon measurements shall be,
made as described in paragraphs 2.1.2 -
through 2.1.6 except that for measurements
made over a one year period, the requirement’
of paragraph 2.1.4(c) shall not apply. The
mean radon flux from the pile shall be.the:’
arithmetic mean of the'mean radon flux for
each measurement perrod The weather -
conditions, méisture conterit of the tailings -
and area of the pile covéred by water
existing at the time.of the measurement shall -
be chosen so as to, provide measurements .
representative of the lonig term radon ﬂux
from the pile and’ shall be sub]ect to EPA
review and approval.

124, A quahty assurance prcgram shall. ". -

“the procedure, rather ‘the ¢olléctor shall be

‘212 Dtstmbutlon of Flux Measurements.
The distribution and number of radon flux *

.-'measurements required-on a pile will depend
. on clearly defined areas of the pile (called

regions) that can have significantly different
radon fluxes due to surface conditions. The
mean radon flux shall be determined for each
individual region of the pile. Regions that T
shall be considered for operatmg mlll tallmgs
piles are: - .

(a) Water covered areas,

(b) Water saturated areas [beaches),

{c) Dry top surface areas, and .

- (d) Sides, except where earthen matemal is

- -used in dam construction:

For mill tailings after disposal the pxle shall
‘be considered to consist of only one region.

2.1.3 Numbér of Flux Measurements.
Radon flux measurements shall be made . - - -
within each region on the pile; except for
those areas covered with water. .
Measurements shall be made at regularly

- spaced locations across the surface of the

region, realizing that surface roughness. wrll
prohtbtt measurements in some areas of a
region, The minimum number of flux -
measurements considered necessary to
‘determine-a. representatwe mean radon flux-
value for each type of region on an: operatmg
pile is: -

(a) Water covered area—no measurements .
" required as radon flux is assumed tobe

Zero,

(b} Water saturated beaches—loo radon .
‘flux measuréments, : )

{c) Loose and dry top surface——-loo radon I
fhix measurements, <

(d) Sides—100 radon flux- measurements.
except where earthern-material is used in -
dam constriiction:

For a mill tailings plle after dlsposal whxch

" consists of only one region a mmlmum of 100

measurements ‘are required.

214 Restrictions to Radon Flux :
Measurements, The following restrictions are
placed on making ; radon flux measurements.

{a) Measurements shall not be 1mtxated

within 24 hours of a rainfall,

(b} If a rainfall occurs during the 24 hour

* . measurements period, the measurement -
is invalid if the seal around the lip of the B
collector has washed-away or if the: -
- collector is surrounded  by-water. - ,
(c) Measurements shall not be performed if
the ambient temperature is below 35°F or ..
‘if the ground is frozen..- : :

- 24,5 Areds of Pile Regxons The ~ -

" approximate area of each region of the pile- v
“shall be determined in units of square meters.

"2.1.8 Radon Flux Measurement,

Measuring radon flux involves the adsorption
of radon on'activated charcoal in a large-area
collector; The radon collector is.placed on the
surface of the pile area to be measured and
allowed to collect radon for a time period of
24 hours. The radon collected on'the charcoal -
is medsured by gamma-ray spectroscopy.
The detailed measurement procedure =

provided in Appendix'A of EPA'520/5-85- |
0029(1) shall bé used to measure the radon ~
flux on uranium mill tailings, except the -, .
surface of the talhngs shall not be penetrated .
by the lip of the radon cojlector as directed’ini *
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carefully positioned on a flat surface with
soil or tailings used to seal the edge.

2.1.7 Calculations. The mean radon flux
for each region of the pile and for the total
pile shall be calculated and reported as
follows:

(a) The individual radon flux calculations

. shall be made as provided in-Appendix
A EPA 86 (1). The mean radon flux for
each regfon of the pile shall be calculated
by summing all individual flux
measurements for the region and
dividing by the total number of flux
measurements for the region.

{b) The mean radon flux for the total
uranium mill tailings pile shall be

" calculated as follows.

I]Al+ .. .IzAg...hA;

A

Jom

Where:
Js=Mean flux for the total pde {pCi/m%s)
Ji=Mean flux measured in region i (pCi/m%*s)
A= Area of region i (m3
A,=Total area of the pile (m3
218 Reporling. The results of individual
- flux measurements, the approximate

locations on the pile, and the mean radon flux

for each region and the mean radon flux for
the total stack shall be included in the’
emission test report. Any condition or
unusual event that occurred during the

~ measurements that could significantly affect
the results should be reported.

3.0 Radon-222 Emissions from
Phosphogypsum Stacks.

3.1 Measurement and Calculation of the .
Mean Radon Flux. Radon flux measurements
shall be made on phosphogypsum stacks as
described below:

811 Frequency of Measurements. A
single set of radon flux measurements may be
made after the phosphogypsum stack
becomes inactive, or if the owner or operator
chooses, more frequent measurenents may -
be made over a one year period. These
measurements may involve quarterly,
monthly or weekly intervals. All radon
measurements shall be made as described in
paragraphs 8.1.2 through 3.1.8 except that for
measurements made over a one year period,
the requirement of paragraph 3.1.4(c) shall
not apply. For measurements made over a
one year period, the radon flux shall be the
arithmetic mean of the mean radon flux for
each measurement period.

8.1.2 Distribution and Number of Flux
Measurements. The distribution and number
of radon flux measurements required on a
stack will depend on clearly defined areas of
the slack (called regions) that can have
sigunificantly different radon fluxes due to
surface conditions. The mean radon flux shall
be determined for each individual region of
the stack. Regions that shall be considered
are:

{a) Water covered areas,

(b} Water saturated areas {beaches),

(c) Loose and dry top surface areas,

(d) Hard-packed roadways, and

(e) Sides,

81.3 Number of Flux Measurements.
Radon flux measurements shall be made -

within each region on the phosphogypsum
stack, except for those areas covered with
water. Measurements shall be made at
regularly spaced locations across the surface

of the region, realizing that surface roughness

will prohibit measurements in some areas 6f
a region, The minimim number of flux
measurements considered necessary to
determine a representative mean radon flux
value for each type of region is:

(a) Water covered area—no measurements
required as radon flux is agsumed to be
zero,

(b) Water saturated beaches—-—so radon
flux measurements,

(c) Loose and dry top surface-——loo radon
flux measurements,

(d) Hard-packed roadways—50 radon ﬂux
measurements, and

{e) Sides—100 radon flux measurements.

A minimum of 300 measurements are
required. A stack that has no water cover can
be considered to consist of two regxons, top
and sides, and will require a minimum of only
200 measurements.

314 Restrictions to Radon Flux
Measurements. The following restrictions are
placed on making radon flux measurements:

{a) Measurements shall not be initiated

*  within 24 hours of a rainfall.

{b) ¥ a rainfall gccurs during the 24 hour
measurement period, the measurement is
invalid if the seal around the lip of the

" collector has washed away or if the
collector is surrounded by water.

(c)} Measurements shall not be performed if
the ambient temperature is below 35 °F
or if the ground is frozen.

3.1.5 Areas of Stack Regions. The

approximate area of each region of the stack

shall be determined in units of square meters. -

3.1.6 Radon Flux Measurements.
Measuring radon flux involves the adsorption
of radon on activated charcosl in a large-area
collector. The radon collector is placed on'the
surface of the stack area to be measured and
allowed to collect radon for a time period of

24 hours. The radon collected on the charcoal

is measured by gamma-ray speciroscopy. The
detailed measurement procedure provided in
Appendix A of EPA 520/5-85-0029(1) shall be
used to measure the radon flux on

phosphogypsum stacks, except the surface of

_ the phosphogypsum shall not be penetrated

by the lip of the radon collector as directed in
the procedure, rather the collector shall be
carefully positioned on a flat surface with

soil of phosphogypsum used to seal the edge.

317 Calculations. The mean radon flux
for each region of the phosphogypsum stack
and for the total stack shall be calculated and
reported as follows: -

(a) The individual radon flux. calculations

_ shall be made as provided in Appendix

A EPA 88 (1). The mean radon flux for
each region of the stack shall be
calculated by summing all individual flux
measurements for the region and
dividing by the total number of flux
measurements for the region.

{b) The mean radon flux for the total

as follows.

];A1+12A2+ e Ji Ay

Ay

In=

Where: ‘

Joe=Mean flux for the total stack (pCl/m’-s)
Ji=Mean flux measured in region i [pCl/m’-s)
Ay=Area of region i (m?

A;=Total area of the stack

3.1.8 Reporting. The results of mdxv:dual
flux measurements, the approximate
locations on the stack, and the mean radon
flux for each region and the mean radon flux R
for the total stack shall be included in the
emission test report. Any condition or -
unusual event that occurred during the
measurements that could significantly affect
the results should be reported.
4.0 Quality Assurance Procedures for

- Measuring Rn-222 Flux’
" A. Sampling Procedures

Records of field activities and laboratorv
measurements shall be maintained, The
following information shall be recorded for

- each charcoal canister measurement:

(a) Site

(b) Name of pile

(c) Sample location

(d) Sample ID number

(e} Date and time on

(f) Date and time off

(g) Observations of meteorological condltmns
. and comments

Records shall include all applicable
information associated with determining the
sample measurement, calculations,
observations, and comments.

B. Sample Custody

Custodial control of all charcoal samples
exposed in the field shall be maintained in
accordance with EPA chain-of-custody field
procedures. A control record shall decument

- all custody changes that cccur between the

field and laboratory personnel.
" C. Calibration Procedures and Frequency
The radioactivity of two standard charcoal
sources, each containing a carefully
determined quantity of radium-226 uniformly
distributed through 180g of activated
charcoal, shall be measured. An efficiency
factor is computed by dividing the average
measured radioactivity of the two standard
charcoal sources, minus the background, in
cpm by the known radioactivity of the
charcoal sources in dpm. The same two .
standard charcoal sources shall be counted at -
the beginning and at the end of each day’s
counting as a check of the radioactivity

'countmg equipment. A background count

using unexposed charcoal should also be
made at the beginning and at the end of each
counting day to check for inadvertent
contamination of the detector or other
changes affecting the background The
unexposed charcoal comprising the blank is
changed with each new batch of charcoal
used.

D. Internal Quality Control Checks and

Frequency

The charcoal from every tenth exposed

_ canister shall be recounted. Five percent of
phosphogypsum stack shall be calculated

the samples analyzed shall be either blanks
(charcoal having no radioactivity added) or
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-~ samples spiked with known quantities of
radium-226, - Y I
*E.Data Precision, Accuracy, and
Completeness R T
. The precision, accuracy, and completeness
of measurements and analyses shallbe
- . within the following limits for samples
measuring greater than 1.0 pCi/m?2—s. -
. {a) Precision: 10% - N g
" (b) Accuracy: +10% .
" (c)Completeness: at least 85% of the -
measurements must yield useable results, -

5.0 References . ) o
" (1) Hartley, I.N. and Freeman, H.D., “Radon

Flux Measurements on Gardinier and Royster -

Phosphogypsum Piles Near Tampa and

Mulberry, Florida,” U.S. Environmental

Protection Agency Report, EPA 520/5-85-028,
January 1986, - ’ - .

" (2) Environmental Protection Agency,

" “Indoor Radon and Radon Decay Product

SRR . TABLE 1.~ADJUSTMENT TO EMISSION FACTORS FOR EFFLUENT CONTROLS

- Measurement Protocols”, EPA 520/1.69-009,

U.S. Environmenta] Protection Agency,
Washington, DC. (1989). o

9. By adding Appendix D to part 61 to

read as follows:

Appendix D to Part 61—Methods for
Estimating Radionuclide Emissions
1. Purpose and Background -

Facility owners or operators may estimate
radionuclide emissions to the atmosphere for
dose calculations instead of measuring
emissions. Particulate emissions from mill
tailings piles should be estimated using the
procedures listed in reference #2. All other’
emissions may be estimated by using the
“Procedures” listed below, or using the
method described in reference #1.

2. Procedure

To estimate emissions to-the aimos;phere:, o

‘s intentiorially dispersed into the - -

"' (a) Determine the amouint {in curies) used S
- atfacilities for the periodunder - - - - ¢ - -

consideration, Radioactive materials’in

sealed packages that remain unopened; and

have not leaked during the assessment period’
should not be included in the calculation.

_(b) Multiply the-amount.used by the #
following factors which depend on the

- physical state.of the radionuclide. They are: -

(i) 1 for gases; - . . .
(i) 107 for liquids or-particulate solids; and
(iii) 10~ ¢ for solids. - .
If any nuclide is heated to a temperature of

* 100 degrees Celsius or more, boils ata

temperature of 100 degrees Celsius.or less, or

environment, it must be consideréd to be a -

" gas. o L S v
- (c) If a control device is installed between

the place of use and the point of rélease, )
multiply emissions from (b} by an adjustment
factor. These are presented in Table 1.’ :

. Types of : : . U
Controls . rag;%r?t‘:;:?des Ad{gsg"nies’gigﬁgm Comments and conditions = - -
HEPA fitters .Particulates 0.01 Not applicable to gaseous radionuclides; periodic testing is prudent
o ) . .- to ensure high removal efficiency. = - - . ot
Fabric fitter .| Particulates ... 0.1 Monitoring would be prudent to guard against tears in filter.
Sintered metal... Particulates 1 Insufficient data to make recommendation. C
. Activated carbon filters lodine gas o 01, Efficiency . is time" dependent; monitcring is necessary to ensur )
) o } . . effectiveness. S . Co
Dougtlas bags: Held one week or longer for. decay......| Xenon 0.5/wk Based on xenon half-life of 5.3 days; * .
Douglas bags: Released within one week...... Xenon 1 Provides no reduction of exposure to general public. S
_ Venturi scrubbers Particulates | 0.05 Although venturis may remove gases, variability in gaseous:-removal _
o o Gases ; 1 efficiency dictates adjustment factor for particulates only.
-~ .Packed bed scnibbers Gases 0.1 Not applicable to particulates, k C
" Electrostatic precipitators Particulates 0.05.... Not applicable for gaseous radionuclidgs
Xenon traps o Xenon 0.1.... Efficiency is. ime dependent; monitoring is” necessary .to ensure .-
: . Lo L effactiveness. - - S B e
Fume hood: All 1 Provides no reduction to general public exposures.
Vent stacks All , 1 Generally provides no feduction of exposure to general ‘public.

~ : - \

. References . e
(1) Environmental Protection Agency, “A
Guide for Determining Compliance with the
Clean Air Act Standards for Radionuclides ‘
Emissions from NRC-Licensed and Non-DOE
Federal Facilities”, EPA 520/1-89-002, -
January 1989. ) ) L
(2) Nuclear Regulatory Commission, -
- *Methods_for Estimating Radioactive and
Toxic.Airborne Source Terms for Uranium

Milling Operations”, U.S. Nuclear Regulatory E

Commission Regulatory Guide 3.59, March
1987. . i

10. By adding Appendix E part 61 to-
read as follows: S
Appendix E to Part 61—Compﬁance

Procedures Methods for Determining
Compliance With Subpart I

_ 1. Purpose and Background

This Appendix provides simplified
procedures to reduce the burden on Nuclear
Regulatory:Commission (NRC) licensees; and
non-Department of Energy Federal facilities
in determining compliance with 40 CFR part

61, subpart I. The procedures consist of 'a
series of increasingly more stringent steps,
depending on the facility’s potential to .
exceed the standard, | v T
First, a facility can be found in-compliance
if the quantity of radioactive material
possessed during the year is less than that
listed in a table of annual possession
quantities. A facility will also be in

" compliance if the average annual

radionuclide emission concentration is less
than that listed in a table of air concentration
levels. If the facility is not in compliance by
these tables, it can establish compliance by
estimating a dose using screening procedure
developed by the National Council on
‘Radiation Protection and Measurements with
a radiological source term derived using EPA
approved emission factors, These procedures
. are described in a "Guide for Determining .
Compliance with the Clean Air Act
Standards for Radionuclide Emissions From
NRC-Licenced and Non-DOE Federal
Facilities.” . :
A user-friendly computer program called
COMPLY has been developed to reduce the
burden on the regulated community. The

_ Agency has also prepared a “User’s Guide for.

the COMPLY Code” to assist the regulatéd
community in using the code, and in hardling
more complex situations such as multiple -~ .
release points. The basis for these -

.. compliance procedures are provided in . -

“Background Information Document:’
Procedures’ Approved for Demonstrating
Compliance with 40 CFR part 61; subpart I”.
The compliance model is the highest level in

" the COMPLY computer code and provides for .
- the most realistic assessment of dose by
allowing the use of site-specific information.

2, Table of h_zmu_a] Possession Quantity

) (a} Table 1 may be used for determining if
facilities are in compliance with the standard.
The possession table can only be used if the

‘following conditions are met: -

{i) No person lives within 10 meters of any | .

release point; and - ST

* (ii} No milk, meat, or vegetables are
produced within 100 meters of any release
point. L .
(b} Procedures described in Reference (1)
shall be used to determine compliance.or
exemption from reporting by use of Table 2,
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TABLE 1.—ANNUAL POSSESSION QUANTI- | TABLE 1. —ANNUAL POSSESS!ON QUANTI- TABLE 1.—ANNUAL POSSESSION: QU/\NTI-

TIES FOR ENVIRONMENTAL COMPLIANCE TIES FOR ENVIRONMENTAL COMPLI- TIES FOR - ENVIRONMENTAL COMPLI- -
[Annual Possession Quantities (Ci/yr)1 ANCE-—Continued . ANCE——Con*Inued
[Annual Possession Quantmes (Cl/yr)] - [Annual Possession Quantities (Cl/yr)]
Radionuctide Cooe | bty | sotd ‘ -
ous, | powder 1 form* Gase- | Liquid/ ; ' Gase- | Liguid/ | gops
form forms Radionuclide ous ptswder : !%?rlr‘uq Radionuclide -ous po?wder é;ﬁ'f.
form® forms ' form* forms

AC-225 vvsssesssssssrsnsornee| S.6E—05 |9,6E~02 |9.6E+4-01
AC-227 nvssssesrsssssirsred] 1.6E =07 |1.6E-04 [1.6E~-01 | oross
AC-228 coemsrmarrssrssnne) 4E—03 |3.4E+00 [B.4E+03 | 5yag
Ag-106..umrrressrsssssionned 1.6E4-00 {1.6E4+03 [1.6E+06 .| 135
AG-106M ccrsrvssssmrsso] 26E—03 [2.6E+00 |2.6E+03 | opyn42
AGADBM crecmrersseirson 6.5E 06 |6.5E~03 |6.5E+00 | Gmo4s.
- AGA10Murninrenesorn 4E—05 [9.4E—02 [9.4E401 | o 5"
AGI1T ensrssrirnsnnn] BTE—02 [6.7E+01 [6.7E4+04 | opnoas.
4.0E—03 [4.0E+00 | G046,
2.3E—03 |2.3E+00 | Gm.247.
AMF242M i vecirienrnannrns 2.5E--03 |2.5E~+00 Cm_zag.
32 JOORRON - 2.3E-03 |23E+00 | cm.250.
AM-244 .ovremicrarrssnee] 4.5E~-02 |4.6E-01 |4.6E4-04
Am<245....................., 7.0E+00 {7.0E+03 |7.0E+08

.| 3.6E~06 [3.6E—03 |3.6E+4-00 | I-126...
1.9E—04 |1.9E-01 [1.8E+02 | I-128...
6.5E—~01 {6.5E+02 [6.5E+05 | I-129..
6.0E—05 {6.0E—~02 |6.0E4+01 | |-130...
8.3E-06 13.36-03 |3.3E+00 | 1131
4.2E—-06 14.2E-~03 |42E4+00 | L1132
2.3E—06 [2.3E—03 |2.3E4-00 | 1-133..
2.3E--06 |2.3E—03 |2.3E+4-00 | I-134..
2.3E-06 [2.3E~-03 |2.3E+00 | 1-135...
6.4E—07 [6.4E—04 [6.4E—01 | In-111.
4.6E+400 |4.6E403 |4.6E+06 | In-113m..
1.1E~07 |1.1E—04 [1.1E~01 | In-114m.
24E-04 [24E—-01 |24E4+02 | In-115.
1.6E~03 [1.6E+00 (1.6E+03 | In-115m.

e 3,7E—03 |3.7E+00 [3.72403
. 9.3E400 [9.3E+403 |9.3E+06
.|2.6E—~04 |2.6E—01-2.6E+02 .
.| 4.6E—-02-14.6E+401 |4.6E+04
.|8.7E~03 |8.7E+00 |6.7E+403
.|2.0E—~C1 |2.0E4+02 |2.0E405
6.7E~02 |6.7E4+01 |6.7E+04
3.2E—-01 |3.2E+402 |3.2405
1.2E—-01 |1.2E4-02 |1.2E405
..|4.9E~02 |4.9E+401 |4.9E+04
L 21E4+00 [2.1E4-08 |2.15406
.14.9E—03 [4.9E400 |4.5E403
J2.7E~04 |27E~01 |2.7E4+02
.| 1.4E4-00 {1.4E+03 |1.4E4-06

AM-246 occcinissserinnno 9.8E—01 19.8E+02 |9.8E+05 9.0E—04 |9.0E—01 [9.0E4+02 | In-116m. 3.5E—01 |3.5E402 |{3.5£405
A8 st | 14E+06 1.7E—01 |1.7E+02 |1.7E405 ‘| in-117. |1.3E+00 |1.3E+03 [1,3E4+06
R Y] (—— -4 1.6E—05 |1.6E—02 |1.6E+01 | In-117m, |7.6E—02 |7.6E4+01 {7.6E4-04
AST2 curneree .| 2.8E~02 |2.9E+01 |2.5E+04 4.0E+00 [4.0E+03 [40E+08 | Ir-190.. .|3.5E—03 {3.5E-+00 |3.5C5403

.|6.0E—-02 |6.0E+01 |6.0E4-04
4.3E~~03 |4.3E4-00 |4.3E+03
«}8.8E—~02 |8.8E+01 |{8.8E+04
..|7.9E--01 |7.9E+02 |7.9E+05
1.0E~02 |[1.0E+01 j1.0E+04
4.2E—01 [4.2E402 [4.2E4-05
AU194....ecevvcrenmnenr| .5E—~02 |3.5E401 |3.5E+04
A0S cernsriennnnnd 3.8E~03 {3.3E+00 [3.3E+03
AU-188 cicrcsermerveersenn | #EE~02 {4.6E+01 [4.6E404
AU-199 ccvnnesrrmserrennennd] 1.8E—01 {1.6E+02 |1.5E4-05
Ba-131 uuvncienenenna 1.0E—02 |1.0E+01 11.0E4+04
Ba-133 mieencsscsssasssent 4.9E05 [4.9E—02 |4.8E40T
Ba-133M.cverisvannenn] 8.3E-02 |9.3E +01 {9.3E4+04
Ba-135M.ccmeeriorcenneed 5.8E~01 |5.8E 102 |5.8E+05
Ba-139 ainvirvennnnnn] 4.7E4+00 |4.7E4+03 [4.7E+06
Ba-140 cvcncsrrrirsinnnnn 21E—03 j21E+00 [2.1E4+03
Ba-141 coverensnssianenn] 1.3E400 |1.3E+03 {1.3E+08
Ba-142......... 11E400 |1.1E+03 {1.1E4+C3
BT wrsrressnnsnssneened] 23E—02 |2.3E4-01 |2.3E+04
.} 3.0E—03 |8.0E400 |3.0E-+03

+43.1E—~03 {3.1E+400 [3.1E+03
+84E—~06 |B4E-03 |8.4E+00
Bi-210 wuvvsernrnrirensesnee] 4.2E~03 [4.2E4-00 [4.2E4-03
BE212 rvienrivervsssnenn] 4.7E~02 14.7E401 |4.7E404
BE213 cokicserssrsssssasene] 6.0E—02 |6.0E401 [6.0E4-04
Ble214 vervsensrsssrsesninnne] 14E—=01 [1.4E4-02 [1.4E4-05
Bl-249 encersesrirernn] 7.0E—04 | 7.0E—~01 {7.0E+02
BK-250 oorvserrerensenconee 1.0E—~01 [ 1.0E402 |1.0E405
Br-77 cvereerssrseressserconn] T.EE—02 | 7.6E-4-01 |7.5E4-04
Br-80... el 1.2E4+01 {1.2E4+04 |1.2E407
Br-ﬂOm.w...m.......... 1.6E400 |1.5E+03 |[1.5E+406
1.6E—02 {1.6E+401 |1.6E+04
Br83. s .{9.8E+4-00 [9.9E+03 [9.9E+08
Br-84 covesrecrssassassarensd 5.6E—01 | 5.6E 402 |5.6E 405
C-114 eeenrsassnee] 1.OE4-00 | 1.3E4-03 {1.3E+06
Ctd svsisarcrmssssinnn] 29E—01 | 2.9E4-02 |2.9E 405
Cad 1 i 27E—~02 [2,7E+01 [2.7E4-04
Ca45 cunvsriisseronninnns) 5.8E—~02 | 5.8E+01 |5.8E+04
Ca-47 oerevercsrsirrsrnnd 11E—02 [ 1L1E-+01 |11E+04
Cd-109...ccceeiserrersennnd 5.0E~03 | 5.0E+00 |5.0E403
Cd-113.cicrvmrccrnsareen 3.3E~04 |3.3E~-01 |3.3E+4+02
Cd-113M.ucscrcserrssnseee 4.4E—04 [4.4E--01 |4.4E4+02
CA115 curemnerrmaonscen) 5.4E—02 |5.4E4-01 |54E+04
Cd-115Muucrsccnssssnsense] 1.0E—02 |1.0E-4-01 [1.0E-+-04
Cd-117 mrssenn | 5.6E—02 |5.GE-+01 [|5.6E404
Cd-117Mccremereneen] 1.3E—01 |1.3E402 | 1.3E4+05
Co-130iisinisnrensnns| 2.6E—03 [2.6E4-00 |2.6E+03
Ca-141 crrvsecearsasonenst 1.BE—02 | 1.8E401 {1.8E4+04
Ce-143.nivemsnsressenns 1.0E—01 [1.0E+02 |1.0E+05
Ca-144.eienisninnan] 1.7E~03 | 1.7E 400 |1.7E403
Cl-24B.ucirvcrrensssnvereen] 20E—05 | 2.0E—02 {2.0E+01
Cl-249 cevnvsssvermscsssorrenn] 1.7E—08 [1.7E—03 |1.7E400
Ct-250 ccoesrecssnsasssssenni 4.0E— 06 14.0E—~03 |4.0E+400
Ci1-251 1.7E—06 {1.7E~03 [1.7E+00
C-252..cconmisrcrisnrsenens] 64E—06 6.4E—03 [6.4E4-00
Cl-253rerrsnnsrmsirenrsnened 3.3E —04 13.3E—01 {3.3E+02

3.8E4-00 [3.8E4-03 |3.8E+06 | Ir-192.,
S.0E—01 |9.0E+02 [9.0E+05 |. Ir-194..
6.3E—02 |6.3E+01 |[6.3E+04 | ir-194m..
1.5E—01 |1.5E4+02 |1.56405. | K-40...
2.8E—-01 [2.8E+02 |2.8E+05 | K-42..
1.3E—02 |1.3E4+01 [1.3E+04 | K-43...
5.2E—-05 |5.2E—02 |5.2E+01 | K-44...
3.2E—-01 [3.2E402 |3.2E+05 | Kr-79..
24E-02 |24E+01 [24E+404 | Kr-81..
2.1E—03 {2.1E+00 [21E+403 | Kr-83m .| 2.0E+04
2,3E—-05 |2.3E—02 |2.3E+0t . ..|8.4E+02
4.4E—-01 [4.4E+02 |4.4E+05 | Kr-85m rvseeressren] 11E+01
4.0E—01 |4.0E+02 {4.0E+05 | | .

52E—01 |5.2E+02 |5.2E+05 .
1.5E—01 {1.5E+02 {1.5E+05 | La-140
4.4E-01 |4.4E402 |4.4E+05 | La-141
56E-+00 [5.6E+03 |5.6E+06 | La-142
8.1E—02 [8.1E+01 |8.1E+04 | Lu-177
4.0E—01 [4.0E4+02 |4.0E+05 | Lu-177
3.6E—01 [3.6E+02 |3.6E+05 | Mg-28...
26E-—04 [2.6E—~01 {2.6E+02- | Mn-52.
23E—~05 |2.3E—02 |2.3E+01 | Mn-52m.
1.8E~083 [1.8E+00 |1.8E+03 | Mn-53.
1.6E—05 |1.6E—02 [1.6E+01 | Mn-54.
5E—01 |3.5E+02 [3.5E+05 | Mn-56.
) 0E--05 |2.0E—02 |2:0E4-01 | Mo-93.
2E.-04 |5.2E—01 [5.2E+02 | Mo-g9**.
3.2E—03 [3.2E+00 {3.2E4-03 | Mo-101..
56E—01 |5.6E+02 |5.6E+05 | Na-22.
4.9E—02 |4.9E+01 [48E+04 | Na-24.
$.4E—01 {1.4E402 |1.4E405 | Nb-90.
1.3E—03 }1.35+00 |1.3E+4+03 | Nb-93m..
1.8E—-02 {1.8E+01 [1.8E+04 | Nb-94.
4.0E—03 [4.0E+00 |4.0E+03 | Nb-95.
1.4E—01 {1.4E402 [1.4E4+05 | Nb-95m..
5.6E-02 |5.6E+01 [5.6E+04 | Nb-gs.
11E-01 {1.1E402 |1.1E+05 Nb-97..
7.6E402 [7.6E+05 | Nd-147
3.6E+01 |3.6E4+04 | Nd-149
 |4.4E—03 [4.4E4-00 | Ni-56..
2.0E+00 {2.0E+03 | Ni-57..
6.8E4-02 |6.8BE+05 | Ni-59..
2.3E—01 [2.3E+02 | Ni-63..
2.6E+03 |2.6E+06 | Ni-65..
1,0E4+02 [1.0E405 | Np-235
1.5E+04 |1.5E+07 | Np-237
2.5E+00 [2.5E403 | Np-238

.|9.7E~04 |9.7E—01 |8.7E402
.[2.5E-~01 |2.5E402 [2.5E4-05
.{1.6E—04 j1.5E~01 |{1.5E£+02
.|6.8E—05 |6.8E—02 {6.85+01 °
.|2.8E—-01 |2.9E4+-02 |2.9E-+05
.|6.0E~02 |6.0E401 |6.0E+04
..|4.9E—01 [4.9E+02 [4.95+05
.| 7.0E+00 .

.. 1.8E+02

.|1.6E~02 [1.6E+401 {1.624-04
.[1.1E+00 {1.1E403 {1.1E+06
.|2.3E—01 |2.3E+02 |2.3E+05
.| 1.4E—~01 {1.4E+02 | 1.4E405
-|3.5E—04 13.5E~-01 |3.5E402
|2 1E~02 |2.1E+401 | 2.1E+04
.13.5E—03 |3.5E400 {3.5£+03
.|5.2E—01 |5.2E402 {5.22+05
.|B.7E-02 |5.7E4 01 [6.7E+04
.|2.5E-04 |2.6E—01 [2.5E+02
|2.6E—01 |2.5E+02 |2.5E+056
.| 1.56E—03 {1.6E4+00 {1.5£4-03
| 5.7E—~02 |5.7E+01 |5.7E4 04
.{8.4E—01 [8.4E402 |8.4iZ+05
.{3.2E—05 |3.2E~02.|3.254+01
1 2.6E—~02 |2.6E+01 |2.6E-+04 |
..|2.5E—02 |2.5E+401 |2.5E+4.04
1.2E—-02 {1.2E+01 {1.2E+04
..|6.0E—06 {6.0E~03 [6.0E+4+00 ,
.| 2.3E—~03 {2.3E+00 |2.3+03
|20E—02 {2.0E+01 {2.0E+04
.| 2.6E~02 |2.5E+401 {2.5E4-04
.{1.0E+00 [1.0E403 [1.0E+06
.|3.0E~02 |3.0E+01 |3.0E+04
1.1E400 {1.1E4-03 |1.1E4+06
.|2.0E—~03 {2.0E4+00 |2.0£+4+03
J2AE~02 12.1E+01 [2.1E+04
.|2.2E~02 ]2:2E401 |2.2E4+04
| 1.4E—01 {1.4E4+02 |1.4£+4+05
.{7.0E~-01 |7.0E+02 |7.0E+05
.{3.0E~02 |3,0E+01 |3.05+04
. 1.8E—06 {1.8E—03 [1.8E+00
X 1 1.8E-02 {1.9E+4+01 [1.9E+04 -
9.5E~02 [8.5E+01 [9.5E+04 | Np-239 .| 1.0E—~01 |1.0E+402 |1.0E+05
2.4E-~01 |2.4E402 [24E+05 | Np-240... ..|6.5E~01 |6.5E402 }6.5E405
2.5E-01 [2.5E402 |2.5E4+05 | Np-240m 14.7E+4+00 |4.7E4+03 {4.7E4+08
§.2E—03 |5.2E+00 [5.2E+03 | Os-185.. J9.2E—04 |0.2E-01 {9.2E+02
2.8E—-01 [28E+02 [2.8E+05 | Os-191m ..{9.0E—~01 |8.0E+02 |9.0E405
6.0E—06 {6.0E—03 |6.0E4+00 | Os-191 .|3.8E~02 |3.8E+-01.|3.8E+04
49E—01 [4.9E4+02 [4.9E4+05 | Os-193 .|2.0E—01 |2.9E+02 |2.912+05
.| 9.3E—~03 [9.3E4-00 |9.3E+03 | 1.7E-02 11.7E4+01 | 1.7E4+04
...l 6.2E—03 16.2E+00 16.2E+-03 1.2E-01 §1.2E4-02 [1.2E405

:
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TABLE 1. —ANNUAL: Posssssnon QUANTI-. TABLI:‘ 1. —ANNUAL‘ POSSESSION: QUANTI-‘ TABLE 1 —-ANNUAL Pos‘sssson QUANTIS

TIES FOR’ ENVIRONMENTAL COMPLI- " 'TIES FOR  ENVIRONMENTAL . COMPLI- | : TIES" FOR" ENVIRONMENTAL COMPLI-£ B
ANCE—Continued .. .. | ANC e—Continued - R I ANCE—Contmued '
. l;Aqnual Possession Quin;igieg (C;/yr)] : IAnnual Possessxon Quanmxes (Cz/yr)] o [Annual Possesslon Quantmes (C;/yr)] S :
S Gase- * |- Liquid/ - | s l'tf Tl Gase- Liquid/ - s , d L " Gase- .| LiquiaZ | Soiid -
Radionuclide - ous owder | " 2%Q. | Radionuclide .| . ous. | powder et Radionuclide - * | ~ous owder Ol . -
PR form* pforms' : form®: R form* pt%rms form o form* pforms | form*.
Pa-230..... J6.3e—04 |6.3E 01 63E+02 85127 .. {2.0E—02'|2.0E+01 |2.0B404 { U-281 onrrriv i |1 AE—01 | 1.4E 402 | 1.4E405
. Pa-231. 8.3E-07 |8.3E—04 |8:3E-01"] Sb-i29 J|1.8E—01 [1:8E+02 [1.8E+05 | U-232........ il 1.3E—08 {1.36—03 {1.35400

"Pa-233
_Pa-234.
Pb-203.,
Pb-205.
Pb-209

9.3E—03 9.3E+00[9.3E4-03 | Sc-44
9.3E-02-|19.3E+01 |9.3E404 | Sc-46.
8.3E—~02 |8.3E4+01 [8.3E+04 | Sc-47.
1.2E—~02 [1.2E+01 |1.2E+04 | Sc-48,
1.1E+01 [1.1E+04 {1.1E4+07 | Sc-49

{1:4E<01 [1.4E402 |1.4E+05 |
.| 4.0E-04 | 40E—01 |4.0E4+02 -
{11E—01 [11E402 [1.1E+05
{1.1E—02 |1.1E401 [1.1E404
{1.0E+01 | 1.0E+04 [1.0E407

.| 7.6E—06.|7.6E—03 |7.6E+00 °

.| 7.6E—08 {7.6E-~03 |7.6E400

1 7.0E~06 |7.0E-03 |7.0E400 - - ..
.| 8.4E—08 |8.4E—03 {8.4E400, ..~
| 47E—02 {4.7E4+01 [4.7E4+04 . .

" Pb-210. 5.5E—05'[5.5E—-02 {5.5E4+01 | Se-73 1.6E—~01 {1.6E+02 [1.6E+05 .|8.6E—06 {8.6E—03 {8,6E+00
Pb-211., 1.2E—01 [1.2E+02 |1.2E4.05 | Se:75 {1.1E-03 {1.1E4-00 {1.1E403 .|8.3E+00 18.3E4-03 {8.3E+06 -
- Pb-212. '6.0E—03 |6.0E+00 |6.0E+03 | Se-79 .|6.9E—03 {6.9E+00 |6.9E+03 ] 41.8E~01 |1.8E4+02 [1.8E+05 ;- -
Ph-214 1.2E-01, {1.2E4-02 {1.2E4-.05 { Si-31. 4.7E4+00 [4.7E403 [4.7E406 - | | 1.4E~03 [1.4E+00 | 1.4E+03_

41.3E+00 11.3E403 [ 1.3E+06.
1.1E~02 [1.1E+01 |[1.1E4+04

Pd-103.
Pd-107..

21E—01 (21E402 |21E+05 | Si32.
8.2E—02 |8.2E+01 {8.2E+04

7.2E—04.|7.2E—01 |7.2E+02
1.4E—-05 [1.4E—02 | 1.4E+01

. Pd-109. 9.4E_01 {9.4E402 [9.4E+05 | Sm-151 3.5E—02 |3.5E+01.|3.5E+04 1.6E=01 |1.6E+02 [1.6E+05
" Pm-143 7.6E~04 |7.6E—01 {7.6E+02 | Sm-153 2.4E-01 |2.4E+02 |2.4E405 {1.1E=01 [11E4+02 |1.1E+05.
Pm-144 11E—04 {1.1E—01 |1.1E402 | Sn-113. 1:.9E—03 |1.9E+4-00 |1.9E+-03 1.0E—02 11.0E+01 [1.0E+04
Pm-145 52E—04 |5.2E-01 |5:2E4.02 | Sn-117m.. 23E-02 [2.3E4-01 {2.3E+04 7.6E--02 |7.6E4+01 |7.6E-+04
- Pm-146 4.4E—05 |4.4E—02 |4.4E4+01 | Sn-119m.. 2.8E--02 |2.8E+01 |2.8E+04 1.6E+00 |1.6E+03 |1.6E406
Pm-147 26E-02 {2.6E+01 | 2.6E:+04. | Sn-123. 11.8E-02 |1.8E4-01 |{1.8E+04 6.0E—01 ;
- Pm-148 1.7E—02 |[1.7E+01 {1.7E4+04 | Sn-125. 7.2E—03 [7.2E1-00 |7.2E+03 7.0E+00

" - Pm-148m. 7.6E—04 {7.6E~01 [7.6E+02 | Sn-126. 4.7E—06 |4.7E—03 [4.7E4.00 7.6E+4-01 .
Pm-149.... | 2.8E—01 |2.8E4-02 |2.8E4+05 '| Sr-82. 1.9E—-03 [1.9E+00 |1.9E+03 22E+02. poemeenie
PM-151 i 1.2E—01 [1.2E402 [1.2E4+05 | Sr85. 1.9E—03 |1.9E+00 {1.9E-+03 5.2E+01 . s
Po-210. 9.3E~05 {9.3E—02 |9.35+01 .| Sr-85m.. 1.5E+400-|1.5E+03 | 1.5E+406 6.0E4-01 .
" Pr142 28E~01 |2.8E402 {2.8E+05 | Sr-87m 1.2E4+00 |1.2E4+03 | 1.2E4-06 - 7.6E400
Pr-143,.. 1.0E—01 {1.0E+02 [1.0E4+05 | Sr-89. 21E—02 |2.1E+01 |2.1E+04 4.2E+400 . .
- -Pr-144. 1.5E+01,|1.5E4-04 {1.5E+07 | Sr-90. 5.2E-04 |5.2E-01 |5.2E402 - | 9.9E—-01 |. : .
. PH191 6.4E—02 |6.4E401 {6.4E+04 | Sr-01. 1.2E—01 |1.2E+02 | 1.2E4-05 - 2.8E—-02 |2.8E-+01 |2.8E4-04

.. Pt-193...
“Pt-193m

Pt-195m

Pt-197...

oot PH197m.
) Pu-236..
: Pu-237..

2.3E-02 {2.3E+01:(2.3E4-04"
2.5E-04 [2.5E—01 |2.5E+02
1.1E-01 |11E+02 [1.1E4+05
4.3E-01 14.3E402°{4.3E4.05 :
1.8E—02 |1.8E-+01 [1.8E+04 R
.6E+4-00 |1.6E+03 [1.6E4+06
7.0E—01 |7.0E+02 |7.0E4-05
3.8E—-01 [3.8E4+02 |3.8E4-05
5.5E—03 |5.5E4-00 |5.5E+03
21E—~01.121E402 |2.1E4-05
8.6E—02 [8.6E+01 [8.6E404 .
4.4E—04 J4.4E-01 |4.4E4+02
2.7E+01 |2.7E4-04 {2.7E4-07
2.0E—01 [2,0E4+02 |2.0E+05
2.4E-02 | 24E401 [2.4E4-04

21E~02 21E+01 [21E404 | 5r-02.
4.8E—01[4.8E+02 |4.8E4.05 -| Ta-182..
1.4E~01 |1.4E402 |1.4E405 | Th-157..
1.1E400 |1.1E4-03 |1.1E4+06 | Tb-160.. 8.4E—04 [B.4E—01 [8.4E402
: 3.6E+403 {3.6E+06 | Tc-95. S.0E-~02 [9.0E+01 [9.0E4.04
7.0E—03 [7.0E4+00 | Tec-95m. 1.4E~03 {1.4E4-00 | 1.4E403
2.3E4+01 [23E4+04 | Te-96. 5.6E—03 |5.6E4-00 |5.6E+03
2.7E—03 {2,7E4+00 | Tc-96m. 7.0E—01 {7.0E4-02 { 7.0E+05
2.5E—03 [2.5E+00 | Tc-97.... | 1.5E—03 |1.5E+00-{1.5E+03
'2.5E-~03 |2.5E4+00 | Tc-97m. 7.2E-02 |7.2E+401 |7.2E404
1.3E-01 {1.3E4+02 | Tc-98.. 6.4E—~06 |6.4E~03.{6.4E+00
2.5E—08 {2.5E4-00 | Tc-99. 9.0E~03 {9.0E+00 |9.0E+03
3.8E403 (3.8£4+06 | Tc-99m. 1.4E+00 | 1.4E403 |1.4E4.06
24E—-03 (24E+400 | Tc-101... 3.8E+00 |3.8E+03 |3.8E+06
21E+402 [21E4-05 | Te-121.. 6.0E—03 |6.0E+00 {6.0E+03

2.5E—01 (2.5E4-02.[2.5E+05 |-
4.4E-04 [4.4E—01 |4.4E402
2.2E--03 |2.2E4-00 [2.2E4.03 |' Y

_ Pu-238..
o Py-239:,
Pu-240 ..
“Pu-241

Pu-246 48E+00 |4.8E4+03 | Te-12im 5.3E-04 |5.3E-01 |5.3E4-02 27E~-04 [2.7E-01 |2.7E+02
Ra-223 1.3E~01 |1.3E402 | Te-123.. 1.2E—~03 |1.2E4-00 |1.2E4-03 1.6E—02 [1.6E4-01 |1.6E+04 . -
Ra-224 3.2E-01 {3.2E4+02 | Te-123m 2.7E-03{2.7E-4-00 {2.7E4-03 . 2.8E--03 {2.8E4.00 |2.8E+03
Ra-225 ' [1.3E—01 [1.3E4+02 | Te-125m 1.5E—02 |1.5E-+£01 |1.5E+04 6.4E-04'|6.4E—01 |6.4E402
Ra-226 5.5E—03 |5.5E+00 | Te-127.. 2.9E4+00 |2.9E+03 |2.9E+06 4.6E-02 |4.6E+071 |4.6E+04
Ra-228 1.3E—02 | 1.3E4+01 | Te-127m 7:3E—03 {7.3E400 |7.3E403
Rb-81 4.2E402 [4.2E4-05 | Te-129.. 6.5E+00 {6.5E+03 |6.5E+06 'Radaonuclldes bomng at 100 °C.or less, or ex- ..
‘Rb-83.. 1.4E400 [1.4E+03 | Te-129m 6.1E—03 {6.1E+00"|6.1E403 gg:gdawg:s'egggggge ggn}gg;‘% 'rnatg‘tmt:‘ec'%%gslﬂ; )
Rb-84. 2.0E+00 |2.0E+03 | Te-131... 9.4E-01 [9.4E+02 |8.4E+05 |° :
Rb-86. 17E+01 [1.7E404 | Te-131h 1.8E—02 |1.8E+01 |1.8E+04 | Quid or powder form can be considered to be -
Rb-87. 1.0E+01 [1.0E4+04 | Te-132 8.2E-03"/6.2E+00 |8.2E+03. | ~+«Nio.99 contained in ‘& generator to produce *
Rb-88.. 1.7E+03 {1.7E4+06 1.2E+03 [1.2E+06 Téchnetium-99 can.be assumed to beasohd
Rb-89. 6.4E+02 |6.4E+05 2.9E+02 |2.9E+05
; Ro—184 -03.[1.8E4-00 |1.8E+03 4.4E+402 |4.4E405
‘ Re-184m X ‘|3.6E—-01.|3.6E+02 | Th-226 3.0E+01 |3.0E+04 | 8. Tubleof Concentratian LeV‘eIS

Ro-186 ; 1.9E402 [1.9E+05 | Th-227 ... 6.4E—02 |8.4E+-01

Re-187 9.3E+03 [0.3E406 | Th-228 29E—03 {20800 | , (&) Table 2 may be used for determining if .
Re-188.. 3.7E402 [3.7E405 | Th-229 4.9E—04 |4.9E—01 | facilities are in compliance with the standard.
" Rh-103m {1.7E402 |1.7E405 {1.7E+08 | Th-230 3.2E—03 |3.2E+00 1. The concentration table as applied to
gh-;gs ‘ g.g§+g$ g.gg+05 _';'_h-’231 .. 8.45—01 8.4E.+02 (8.4E-+05 | emission estimates can only be used if all -

- BE4 3E+04 | Th-232 .|6.0E—07 |6.0E—04 |6.0E~01

Ru-103 31E+00 {31E4+03 | Th-234 -|2.0E—02 |2.0E+01 [20E+04 release:rafe fmﬁ‘ p°‘§t sources am}i { th

Ru-105... 29E402 [2.9E 405 [ Ti-44... -|52E-06 |5.2E_0a |5.2E 400 | COnCentrations have been measwred at the - |
Ru-106 5.9E—01 |5.9E402 | Ti-45 -|4.0E—01 |4.0E+-02 |4.0E+05 | stack or vent using EPA-approved methods, - -
S$35... 7.5E4+01 {7.5E+04 | TI-200.. -|44E—~02 14.4E4+01 [44E404 | and the distance between each stack or vent
gg :;13; §g§+0113 g-OEi—OB‘ 1T_:-201.'. -{1.8E~-01 [1.8BE+02 {1.BE+05 | and the nearest resident is greater than 3

- 9E+01 |8.9E+:04"'| Ti-202.. | 1.0E—~02{1.0E+01 |1.0E+04

Sb-124 6.0E—01 |6.0E+02 | Ti-204.. 25E—02 [25E.+01 |255E 404 | Lmes the diameter of the stack °;vent'. o
Sb-125 1.4E-01 |1.4E+02 | Tm-170 |24E—02 |2.4E4.01 |2.4E+04 | Procedures provided in Ref. (1) shall be used - -
$b-126... 1.8E+00 [1.8E403 .| Tm-171... 5.9E—02 |5.9E+01 |5.9E+04 | to-determine compliance or exemption from -
Sb-126m.... i

17.6E4-02.17.6E+05 ‘U-230

18.0E~-05-16.0E—02 |5.0E+01 | reporting by.use of Table 2.
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2. The concentration table may be used to
determine compliance with the standard
based on environmental measurements
provided these measurements are made in
conformance with the requirements of
§ 61.107(b)(5).

4. NCRP Screening Model

‘The procedures described in Reference {4)
may be used to determine doses to members
of the general public from emissions of
radionuclides to the atmosphere. Both the
total dose from all radionuclides emitted, and
the dose caused by radioactive iodine must
be considered in accordance wuh the
procedures in Ref. (1),

§. The COMPLY Computer Code

The COMPLY computer code may be used
to determine compliance with subpart L. The
compliance mod fm the COMPLY computer
code may be used to determine the dose to
members of the general public from emissions
of radionuclides to the atmosphere. The EPA
may add radionuclides to all or any part of -
COMPLY 1o cover radionuclides that may be
used by the regulated community.

TABLE 2.—CONCENTRATION LEVELS FOR
ENVIRONMENTAL COMPLIANCE

Radio~ ugggncan— Radio- Concentration
nuchde (Ci/md) nuclide {Cirm?®)
Ac-225.., 9.1E-14 | Bi-207..., 1.0E—-14
Ac-227... 1.6E—16 | Bi-210... 285E-13
Ac-228... 8.7E--12 | Bi-212..., 56E—11
Ag-106...] 1.9E—09 | Bi-213.... 7AE—-11
Ag- 1.2E--12 | Bi-214.... 1.4E—-10
106m. . :
Ag- 7.1E-15 | Bk-249... 5.6E-—-13
108m. .
8.1E—14 | Bk-250.. 94E—11
110m. :
Ag-t11.! 25E—12|Br-77.....] 4.2E--11
Al-26......] 4.8E—15 | Br-80...... 1.4E--08
Am-241.. 1.9E-15 | Br-80m.., 1.8E-~-09
Am-242.1 1.5E—11 | Br82....., 1.2E~11
Am- 2.0E~15 | Br-83...... 1.2E-~08
242m.
Am-243 1.8E—~15 | Br-84...... 6.7E—~10
Am-244.. 4.0E—-11 | C11....... 1.5E—-09
Am-245.4 B.3E—-09 | C-14.. 1.0E~11
Am-246.f 1.2E--09 | Ca-41.... 42E—13
Ar37 .o 4.6E—03 | Ca-45.... 1.3E—-12
Ar41...] 1.7E—09 | Ca-47...) 24E~12,
As72...4 24E-11 | Cd-109... §9E—~13
Ag-73...] 11E-11| Cd-113.., 9.1E~15
As-74... 22E-12]|Cd- 1.7E-14
113m.
As-78...4 5.0E-—11]Cd-115. 1.6E~11
AST7 ua 1.6E—~10 | Cd- 8.3E—-13
116m.
At-211... 1.1E~11 | Cd-117..] 6.7E—~11
Au-193..] 38E-10 | Cd- 1.6E—~10
17m.
Au-194..] 8.2E~11 | Ce-139.. 2.6E—12
Au-195...] 3.1E-12 | Ce-141... 6.3E—-12
Au.198..J 21E-11 | Ca-143... 3.0E—11
Au-189..) 4.6E~11 | Ce-144.. 6.2E—-13
Ba-131..] 7.1E—12 | Cf-248..., 1.8E--14
Ba-133..] 5.9E-14 | Cf-240.... 1.4E-~15
Ba- - 5SE—11 | Cf-250.... 3.2E—-15
133m.

Ba- 1.8E~10 | Cf-251.... 1.4E—-15
135m. :
Ba-139..] 5.6E-09 | Cf-252...)] 5.6E--15
Ba-140..} 1.3E~12 | C1-253...] 3.1E—-13

Ba-141..1 14E--09 | CI-254...

3.0E-15
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Radio-. | OONCON" | Radio. | -Concentration | -Radio- ypooncen- | Radio- | Congentration
nuclide |. (Ci/m?) nuciide (Ci/m?3) nuclide |. {Ci/r3) nuclide (Ci/m?3)
Ba-142... 1.3E—-09 | CI-36...... 27E—-15 | Kr-87..... 24E-09 | Os-191... - 1E-11
Be-7....... 2.3E—~11 | CI-38....., 7.7E~10 | Kr-88...... 5.0E~10 | Os-193... 9.1E—-11
Be-10....| . 1.6E—~12 | Cm-242 63E—-14 | La-140 1.2E-11 . 83E—~13
Bi-206.... 2.3E—12 | Cm-243.. 2.6E—~15 | La-141 7.7E—10 24E—12
Cm-244.. 3.3E—-15 1.9E~12 | La-142 2.7E~10 3.2E-13
Cm-245.. 1.8E—15 6.7E—10 | Lu-177 24E-11 59E—16
Cm-246.. 1.9E-15 | 5.6E—11 Lu- -3.6E—13 4.8E—12
Cm-247.1 1.9E-15 . 81E-12 177m. .
Cm-248.|- 5.0E—16 6.7E~13 | Mg-28...] = 1.5E-11 / 11E—-10
Cm-249.. 3.7E-09 " 20E~11 | Mn-52..] .28E—12|Pb-203 6.2E—11
Cm-250.. 9.1E-17 43E-12 | Mn- 6.2E—10 | Pb-205 56E—12
Co-56..... 1.8E-13 3.3E-11 52m. ' .
Co-57..... - 1.8E—-12 | Ga-66..... 6.2E-11 | Mn-53 1.5E—11 | Pb-209.., 1.3E-08
Co-88..... 6.7E—13 | Ga-87..... 7.1E~11 | Mn-54 2.8E-13 | Pb-210 28E-—-15
Co-58m. 1.2E-10 | Ga-68..... 9.1E~10 | Mn-56 2.9E—10 | Pb-211 14E-10
Co-80.... 1.7E—14 | Ga-72..... 3.8E~11 | Mo-93 1.1E~12 | Pb-212... 6.3E—12
Co-60m..| .4.3E—09 | Gd-152 5.0E~156 | Mo-99 14E—-11 | Pb-214... 1.2E—~10 .
Co-61...J . 4.5E~09 | Gd-153 21E—-12 | Mo-101 1.0E~09 | Pd-103... 3.8E—11
Cr-49...... 1.1E-08 | Gd-159 29E—~10 | Na-22.... 2.6E—14 | Pd-107... 3.1E~-11
Cr-51...... 3.1E-11 | Ge-88..... 2.0E—13 | Na-24.... 2.6E~11 | Pd-109... 4.8E~—10
Cs-129 1.4E—10 | Ge-71..... . 24E—10 | Nb-80.... 26E—11 | Pm-143.. 9.1E~13’
Cs-131 3.3E—11'| Ge-77..... 1.0E—~10 | Nb-83m 1.0E-11 | Pm-144.. 1.3E-13
Cs-132... 4.8E—~12 1 H-3......... 1.5E—09 | Nb-94.... 7.1E—~15 | Pm-145., - 6.2E=13
Cs-134... 27E—14 | Hi-181 1.9E—-12 | Pm-146 5.3E—-14 | Re- 3.7E—-13
Cs- 1.7E—~10 | Hg- 1.0E-10 ) B 184m. . i
134m. . 183m. Pm-147. 11E~11 | Re-186... 1.8E~11
Cs-135... 4.0E-13 | Hg-197 8.3E~11 | Pm-148..| - 5.0E—12 | Re-187..] 26E-10
Cs-136... 5.3E—13 | Hg- 1.1E-10 .| Pm- 6.7E—-13 | Re-188... . 1.7E—~10
197m. ‘ {48m.| : :
Cs-137..f 1.9E—14 | Hg-203 1.0E—-12 | Pm-149 4.2E~11 | Rh- - 2.1E-07
Cs-138...] 5.3E-— Ho-166. 7AE-~11 103m.
Cu-61..... 4.8E—-10 | Ho- 7.1E-15 | Pm-151., 7.1E—11 | Rh-105...|. 1.3E—-10
, - Po-210... 7.1E—15 | Ru-97.... - “8.7E~11
Cu-64..... 5.3E—10 w 4.3E-10 | Pr142... 1.1E—~10 | Ru-103... 26E—12
Cu-67..... 5.0E—-11 2 6.2E—~13 | Pr-143.... 7.1E—12 | Ru-105... 28E-10
Dy-157 B.0E—10 | I-125...... 1.2E-13 | Pr-144... 1.8E—08 | Ru-106... 8.4E-13
Dy-185 6.7E—09 | 1126 ...... 1.1E—13 | Pt-191..., 43E—-11 | S-35....... 1.3E—12
Dy-168 1.1E—11 | 1128 ..., . 1.1E--08 | Pt-193... 1.8E—11 | Sb-117... 24E-09-
Er-168., 29E—-11 | 1-129...... .9.1E-15 | Pt- 4.8E—11 | Sb-122... 14E—11
Er-171...[  4.0E—10 | |-130....., 4.5E-11 193m : )
Eg-253 2.4E—-13 21E-13 | Pt " 8.2E—~11 | Sb-124... 5.3E-13.
Es-254 2.0E—14 2.38—-10 195m. : '
Es- 1.8E—-12 2.0E—11 | Pt-197... 4.0E--190 | Sb-125.., 1.6E-13
254m. : Pt- 2.6E—09 | Sb-126... 14E-12
Eu-152.. 2.0E-—-14 3.8E—10 197m. :
Eu- 3.6E~10 1.2E—-10 | Pu-2386... 5.9E~15 | Sb- ] 9.1E—~10
- - 126m. '
23E—14 3.6E-11 | Pu-237... 1.9E~11 | Sb-127... 7.1E—-12
8.9E~-13 25609 | Pu-238... 2.1E-15 | 8b-129... 7.7E~11
. Pu-239... 2.0E—-15 | Sc-44...., 1.7E-10
'9.1E-13 22E-12 | Pu-240.. 2.0E—~15 | 8c-46...., 4.2E—13
. Pu-241 ... 1.0E—13 | Sc-47..... 3.8E—11
7.1E~14 | Nb-95m 14E—11 | Pu-242.. 2.0E—15 | Sc-48..... 9.1E—12
1.6E--09 | Nb-96..... 24E—11 | Pu-243... 4.2E-09 | Sc-49..... _12E-08
- Pu-244.., 2.0E—-15 | Se-73..... .1.7E—10
4.2E—-10 | Nb-97..... 1.2E-09 | Pu-245..] 2.1E-10 | Se-75...., 1.7E-13
) - Pu-246... 2.2E-~12 | 8e-79..... - 11E~13
1.6E—09 | Nd-147. 7.7€~12 | Ra-223... 4.2E—14 | Si-31 ..., © 5.6E-09
9.1E-11 | Nd-149 7.1E-10 | Ra-224... 1.5E—13 | Si-32...... 3.4E-14
. Ra-225... 5.0E—14 | Sm-147.. 1.4E—14
2.6E—-12 | Ni-56...... 1.7E--12 | Ra-226.., 8.3E—15 | Sm-151.. 21E-11
9.1E—13 | Ni-67...... 18E—11 | Ra-228... 5.9E—15 | Sm-153., 5.9E-—11
11E-10 | Ni-58...... 1.5E-11 | Rb-81.... 5.0E—10 | Sn-113... 14E-12
1.7E—13 | Ni-63...... 1.4E—11 Rb-83..... 3.4E—13 | Sn- - 5.6E-12
2.7E—14 | Ni-65...... 83E—10 | - 117m. ]
2.6E—10 | Np-2835... 2.5E-—-11 | Rb-84.... 8.6E—~13 | Sn- 5.3E—12
6.2E—11 | Np-237 1.2E-15 . 119m.
5.9E~10 | Np-238 14E-11 | Rb-86..... 56E—13 | Sn-123... 11E-12
8.3E--09 | Np-239 3.8E~11 | Rb-87..... 1.6E—-13.[ Sn-i25.. 1.7E—12
Kr-81...... 2.1E--07 | Np-240 7.7E—10 | Rb-88..... 2.1E-09 | Sn-126... 83E~-15
Kr-83n1... 2.9E—05 | Np- 5.6E-09 | Rb-89.... 7.1E—-10 | Sr-82...... ‘6.2E—13.
240m.{ - - - 1 | Re-184 1.5E—~12 | Sr-85...... -1.8E—12
Kr-85...... 1.02—-06 | Os-185..)] - 1.0E~12 | Sr-85m 1.6E~09 | Th-232.., 6.2E—16
Kr-85m... 1.3E--08 | Os- - 29E-10 | Sr-87m - 1.4E—-09 | Th-234..} . 22E—-12
- Sr-89...... Ti-44....... 6.2E~15 -

18E-12 I'Ti
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' . . Concen-- " o | Concen~ . :
Radlo- 3 Radio- Concentratlon . Radio- et Radio-, Concentration
nuctide | &N, | nuclide (Gifm?) - nuclide | Y&IA%, | nuclide | T (Cirme)

1.9E~14 | Ti45..... 48E-10 | To-131..] 9.1E—11|Xe-123.} “1.6E-09 .|
. 9.1E—11 | TI-200 “45E—11 | Te- . 1.0E-12 | Xe-125.., 11E-11

Sr-92..... 2.9E—-10 | TI-201 1.0E~10 131m, - ‘ '
Ta182..] 45E-~13 | TI-202 5.0E—-12 | Te-182..] 7.1E—13 | Xe-127..] ‘8.3E~09
Tb-157 25612 | T-204 ©.12E-12 | Te-133.] 9.1E—10 | Xe- 9.1E-08
Tb-160 7.7E—13'| Tm-170 33E-12 - ; 129m. S
Tc-95..... 1.0E—-10 | Tm-171 26E—11{ te- 22E—10 | Xe- 2.6E—07
Tc-95m. . 1.4E—12 | U-230..... 15E—14 |  1a3m.| 17 131m. -
;ﬁ-ggr;‘--- ggg—:g 352; ----- ‘:gg—:; Te-134..[ B.3E—10 | Xe-133... 6.2E—08
T6-97....| .7AE—13 | U-233.:. 71E-15 Th'?zs"' vl LN 7AE-08
To-97m.| ~7.1E-12 | U-234.... T7E-15 | thoo7. | 3.8E—14 | Xe-135..] - 9.1E—09
Tc-98....| . 6.7E—15 | U-235...., TAE—15 | 1ol 31E_15 | Xo. 5.0E 09
'Tc-99.. 1.4E—13 | U-236..... FTE-15 | e B | Hasm. |- >
Te-99m.).  1.7E—09 | U-237.... TOE—-11 ) thoso.| 5.3E—16 | Xe-138.. 1.2E—09
Te-101 4.5E—09 |U-238...., BBE—15"| RS 34E_15 | V.86 30E_11
Te-121 1.0E—12 | U-239.... " "4.3E-09 | &30 S4B~ “EG wunses i
Tor 1.26_13 | U240 13E_10 | Th-231. .29E—10 | v-e67.... 1.7E—11
" 21m . DT 2.7E—13 | Zn-65..... 9.1E—14
Te-123.. 1.4E—13 | v48...... 1.0E—12. - 1.8E-11 | Zn-69...., 3.2E-08 .
Te- 2.0E-13 | v-49...... 1.6E—10 1.8E—-10 | Zn-69m 1.7E-10

123m. . , 21E-12 | Zr-g6..... 24E—11

. Te- 3.6E—13 | W-181 67E—-12 1.3E-09 | Zr-88.. -81E-13

125m, I B 8:3E—10 13E-11

Te-127..| " 1.0E—09 | W-185 26E—12 . 29E—10 25E—12

Te-. - 1.5E—13 | w-187 7.7E—-11 | Yb-169.| 3.7E_12 6.7E-13

12rm. o] Yo7 43E—11" 3.8E—11

""Te-129.. - 7.7E-09 | w-188 53E—13 | Zn-62...] . 9.1E-11 | :

Te- 1.4E—13 | Xe-122 9.1E—11 I
120m . - :
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